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Introduction. 


In the autumn 1891 I was commissioned by the Danish Home Depart- 


ment, as Director of the Biological Station, to make investigations into the 


conditions of our Flat-fishes and Flat-fish fisheries, in order to elucidate 


and eventually to answer the followmg questions, on the basis of these 


investigations, as far as the Danish Seas are concerned. 


No. 


No. 


Ad 


Ad Nr. 


1. 


bo 


Or 


Where, and to what extent, is any destruction going on of »im- 
mature<, particularly unmarketable flat-fishes ? 

Which size limit ought to be fixed for flat-fishes that may be taken 
ashore? 

Is it desirable to give regulations fixing the size of the meshes of 
the various sorts of fishine-gear, used for the catching of flat-fishes ? 
Is it considered serviceable to forbid trawl fishery for certain 
periods, at certain seasons and fishing-places? 


/ 5 ¢ 
How are such regulations to be formulated ? 
D 


The answers are briefly as follows: 


No. 1. Unmarketable flat-fishes are caught to a great extent in the Lim- 


fjord and on the sea-shores of the northern Jutland, at the former 
place with ecel-handseines, at the latter with ammodytes-seines. How 
great the destruction is, depends very much on the discretion of the 
fishermen. 

Real destruction of larger, though not sufficiently grown-up (»imma- 
ture«) flat-fishes is not known to take place to any considerable extent. 
2. Can be exactly decided only by experiments; it may be said, 
however, that the size limits scarcely ought to be under the following: 

For Plaice 8 inches to the base of the caudal fin, in the Catte- 
gat rather 10 inches, and in the Limfjord probably 12 inches. 


IV 


For Turbots 12 inches to the base of the caudal fin. 

For Brills 12 inches to the base of the caudal fin. 

For Soles 10 inches to the base of the caudal fin. 

The other flat-fishes (with the exception, perhaps, of the halibut) 
are partly too delicate to be protected in this way, partly of no 
moment to our fisheries in the main, and ought to be protected only 
by special regulations for the smaller seas; sometimes it will scarcely 
agree with Danish interests to protect them im any way. 

Ad No. 3. No, not as a rule, as far as ow’ fishing-gear is concerned. 
(Trawl I do not know from personal observation). 

Ad No. 4. To judge from foreign statements on this matter it will most 
likely be serviceable to forbid the use of trawl, at any rate certain 
forms of it, in the seas east of the Skaw. The condition of the bottom, 
however, seems at most places to render such a prohibition superfluous. 

Ad No. 5. Plaice under 8 inches (10—12 inches), furbots and brills under 
12 inches, soles under 10 inches (all measured from the tip of the 
snout to the base (root) of the caudal fin) may not be taken ashore 
(or sold), but must be thrown into the sea again when they are caught, 


as soon as possible and, if possible, without impairing their vitality. 


How far mere local interests may ask for exceptions, for the protection 
of the little fishery at places where the plaice is particularly small, is not a 
question that can be decided by these investigations only. 

With regard to the other flat-fishes we can think of such exceptions 
only with reference to the ¢wrbot at Bornholm. 


The above prohibitions against the landing of fish under the size limit 
must be modified as far as ground-seines (ammodytes-seines, ete.) are concerned, 
so that these fish are to be thrown into the sea again as soon as possible and, 


if possible, without impairing their vitality, — 


I do not think that these answers contain the means of raising our flat- 
fish fisheries to the highest pitch to which they may be raised by good laws. 


This is a goal which, for many reasons, can searcely be reached as yet for a 


V 


long while; but I do believe that, if we could get an international law, as nearly 
as possible consistent with these answers, and practically kept in force im the 
seas east of the Skaw (to which seas my investigations have been limited), 
our flat-fish fisheries in the main would be considerable better off. I do be- 
lieve also that it will be necessary to suffer the fish to grow to a larger size 
eyen than I have here proposed, in order to get the greatest possible profit 
on these fisheries in the future. Whether we can reach the goal in this way 
will be shown by future statistics; that 1t is the right way, certainly, and that 
we cannot any longer content ourselves by hoping that our flat fish fisheries 
will soon flourish again, is a fact of which I hope the followmg data will con- 


vince at least some of my readers. 


Copenhagen, March, 1894. 


Later Noée : 

When the whole of this treatise was written, and the greater part of it had gone 
through the press, my assistant Mr. Th. Mortensen, through continued investigations, suc- 
ceeded in proving the occurrence of pelagic eggs in the deep, saline water at Bornholm, 
most probably the eggs of turbots and plaice. Some more young plaice, under 2 inches 
in leneth, in all upwards of twenty, were found also at Bornholm. It is thus probable 
that turbots and plaice, exceptionally, may be developed from eggs in this saline water 
in years when such water is found at Bornholm. Cmp. my statements, pp. 10—11 & 27 
on the propagation of the plaice, and p. 43 on that of the turbot in the Baltic Sea. 

For information on the changing salinity on deep water at Bornholm I shall refer 
to Professor O. Petterson’s hydrographical works in Kel. sy. Vetenskaps Academiens 
Handlingar. — 

This interesting find will be more closely discussed in a following report; I just 
mention it here, because it gives an additional proof of the necessity of salinity or rather 
of a certain specific gravity of the water, if the pelagic eggs are to be deyeloped, and 
because it supplements my investigations into these. matters. 


Chapter I. 


On the occurrence of flat-fishes, and on some other 
biological conditions, concerning these fishes, in the 
seas east of the Skaw. 


15 species of flat-fishes are known in our seas east of the Skaw: 
1) Pleuronectes platessa. 
2) = Hlesus. 
5) — limanda. 
— macrocephalus. 
5) — cynoglossus 
6) Mippoglossus vulgaris. 
1) Hippoglossoides or Drepanopsetta platessoides. 
9) 
) 


10) Arnoglossus laterna. 


) 
) 

8) Rhombus maximus. 
ye levis. 


11) Zeugopterus norvegicus. 


12) — megastoma. 
13) — punctatus. 
14) Solea vulgaris. 


15) — lutea. 

During these researches only one specimen of No. 15 has been found. 
Formerly i have found four others, at Frederikshavn 1884. No. 10, which 
has hitherto been looked upon as a rare fish in our seas, was found in 
considerable numbers, but it is so small and of so little value as food for 
man, that it cannot be taken into consideration in an eventual law. 

Nos. 11—12—13 are so rare, and so small too, that they are of no 
value as human food. 
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All the others are used as food for man, but only two species are the 
object of a special fishery, viz. Plewronectes platessa and Solea vulgaris, the 
rest are taken only when they are caught by chance; among these it is 
particularly Rhombus maximus & levis, Hippoglossus vulgaris, and Pleuro- 
nectes microcephalus c&: cynoglossus which are of a somewhat greater impor- 
tance as a commodity, though also Plewronectes limanda ad: flesus in some 
of our smaller seas may be sold at the local markets. 

Of them all the plaice (Pleuronectes platessa) is by far the most im- 
portant article of trade, and all our flat-fishfisheries are therefore in familiar 


language called plaice-fishery. 


The Plaice (Pleuronectes platessa). 
(With 9 tables). 


We need not study the plaice in open nature very closely in order 
to perceive the striking difference in the size of this species of fish m our 
various seas, a matter with which every fishmonger is perfectly well ac- 
quainted. That the plaice in the Cattegat is sometimes very large, particularly 
on the deep sea, and that it is very small in the Baltic, is among fisher- 
men a well-known fact; also, that the distribution of the fish within the 
same sea is such, that the large ones are found in certain regions, the 
small ones in other parts. Still more remarkable seems the fact that 
ripe specimens of plaice are scarcely ever seen in certain parts of the 
Cattegat, for instance at the Skaw, while they are often met with at An- 
holt. Also this is a thing with which the fishermen are well acquainted. 
— In order personally to get the opportunity of seeing a number of plaice 
in the breeding-time (winter) from different places east of the Skaw I bought 
a number of fish from the fishermen in the winter 1892, and examined 
their szze (length)*) as well as the degree of development or ripeness of their 
sexual organs. — The result of these researches is represented in table I. 
When only so few small specimens are represented in this table, the reason 
is that the fishermen cannot catch such with the fishing-apparatus they em- 
ployed. Which sizes the fishermen on the whole are able to get in their 
fishing-apparatus will be mentioned afterwards. 


In table I, signifies that the fish are ripe or near the spawning, 


*) When nothing else is said, the length is always understood as the distance from 


the tip of the snout to the tip of the caudal fin. 
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and * that they must be supposed to be far from spawning-time. The 
14 columns are arranged geographically from the Skaw, into the seas, 
as far as the Baltic (Rytzebek and Stevns). In column 2—4 only fish 
larger than the statutory size limit (8 Danish inches to the base of the 
caudal fin, or ¢. 9%/, inches to the tip of the caudal fin) have been ex- 
amined; in column 7 almost exclusively fish below this limit. . 

The table shows: 

1) That »ripex, i. e. spawning, fish are found everywhere, but only 
in very small numbers at the Skaw. — Nor were they very common 
in Leeso-Rende, but at Anholt, Grenaa, the Lesser Belt (Dyreborg, Aira, 
and Skjoldnees) as also south of Sealand they were frequently met with. 
These latter places are all situated on rather open shores and near 
deep water, none of them in fjords or low archipelagoes. (Comp. for 
instance the Chart of the Depths in »‘Hauchs’ Togter. Atlas«). 


bo 
— 


The smallest ripe spawner is 7 inches long, the largest ripe spawner 
nay indeed, the largest plaice in the table, is 221/, inches. The 
smallest ripe milter is also 7 inches, but the largest ripe milter, 
and on the whole the largest milter, is only 18!/, inches. To know 
these extremities is however not of so great interest, as it is to know 
the average size of the plaice the first time they become ripe and, on 
the whole, the average size in the various seas of the mature (grown-up) 
fishes, 1. e. those more than three years old*). 

Also on these matters the table gives some information. I should wish this 
to be somewhat more complete, but so much is sure, that the mature (grown- 
up) plaice in the Baltic seems to have an average size of about 10 inches 
(not regarding the fact that the milters, on an average, are a little smaller 
than the spawners), in the Lesser Belt about 11 inches, and in the Cattegat, 
especially in the eastern part, 12—13 inches aé least. On an average, then, 
they are larger in the northern and eastern parts of the Cattegat than in 
the Belts, and here again larger than in the eastern Baltic Sea. That the 
maximum sizes in the latter seas never reach those of the Cattegat is easily 
seen in the table; it is also evident that small, ripe fish, under 
11 inches, are far more rare in the eastern Cattegat than in the Baltic; 
both these circumstances support the above observation on the average size 
— as, indeed, they ought to do. As to this matter I shall here say, that 
it is possible, certainly, through a sufficient number of observations to get a 
somewhat correct idea of the average size, but this is far more difficult to 


*) Marked 3 in the table. 


4 


fix than the maximum or minimum size; therefore we had better always 
take all three sizes into consideration in order to avoid mistakes*). 

With regard to size the plaice from the seas about the Lesser 
Belt, the Great Belt (see table Il), and Grenaa, are between the plaice 
from the northern and the eastern part of the Cattegat, on one side, and 
those from the Baltic Sea, properly so called, on the other, the latter sup- 
posed to commence east of Sealand, Mgen, and Falster. Whether this is 
simply because the favourable natural conditions, which may be supposed 
to regulate the size of the plaice, are just arranged in such a gradual suc- 
cession from the Cattegat to the Baltic Sea, as, evidently, they generally 
are, or whether the said decrease in size is owing to a migration of the 
plaice, as they grow larger, from the Baltic Sea and the Belts to the Catte- 
gat, 1 do not know for certain. There are good reasons, however, to think 
that the plaice of the Baltic Sea generally pass their pelagic larval stage in 
the Cattegat (or the Belts) and do not enter into the Baltic till they are about 
one year old (see later on); therefore we can scarcely speak of a particular 
race of plaice as a whole breeding, generation after generation, in the Baltic 
Sea; at most the question will be 1) whether the single individual, which has 
been born at another place, will remain in the Baltic Sea (or in the Belts) 
through its whole life, without surpassing the size which is the normal 
size here; or 2) whether the individual, when it approaches this size, goes 
farther northward where the large plaice are found, and not till it is there 
reaches a considerable size; or 3) whether both these processes may occur, 
sometimes one, sometimes the other. — However this may be, it is remarkable 
to see a great number of rather short fish becoming ripe in the Baltic 
and the Belts (as far north as Grenaa), while such are rarer in the northern 
part of the Cattegat (and the Limfjord). 

Are we to think, perhaps, that also other brackish waters than the 
Baltic can check the growth of the plaice, and that, for instance, every 
little brackish fjord, where the young fish go up too far, has the same 
influence? This deserved a further examination, just as the immigration 
of Pleuronectes flesus into fresh water. I have repeatedly‘ touched this 
question with respect to the lower animals and the herring. (More about 
this later on). 

That of our seas where the plaice grows to the largest size, before it 
becomes ripe, is evidently the Limfjord (The German Sea has not been 
investigated by Danes). (See table V, column 1—2). 


#) 


) It is a matter of course that mere exceptional or rare sizes are of no moment 
with respect to this question. 


19) 


In the Limfjord, on the whole, ripe specimens are so rare that 
I am inclmed to think that the plaice, as a rule, does not spawn in this 
fjord, but leaves it a short time before the spawning-period. There are 
found specimens, however, with strongly developed sexual organs, but I 
never saw them myself (or heard them described as) smaller than about 
10—11 mches. (See table V). The stock of this fjord, which now presume- 
ably ought to be looked upon as a »nursery« of German Sea plaice, seems 
then to be very little mixed with early ripe specimens which are so com- 
mon east of the Skaw. 


It cannot be denied then, that there is a great individual variation 
(chiefly in the seas east of the Skaw) with regard to the size (length) with 
which the plaice attain ripeness for the first time. To be sure, I could 
not always decide with certamty, whether a plaice had spawned before but 
just then restored its sexual organs since its last spawning-time, and thus 
draw a boundary-lme which would hold good for all mdividuals, be- 
tween immature fishes (which have never spawned) and mature ones 
(which are just spawning or haye spawned before). 1 have been obliged 
to content myself with drawing the boundary-line in or near the spawning: 
season between »ripe«, i. e. actually spawning (or nearly spawning) fishes, 
and »not ripes, 1. e. spent and immature ones, a boundary which during the 
spawning-season, in broad features and at a certain place, must be very nearly 
the same as the former, if it is drawn as a straight line, 1.e. when it cuts 
off all the exceptions. (See Cunningham: J. M. B. A., vol. IL, p. 227—28). 

I admit that it would have been of some importance to be able to 
decide this question: mature or immature, for instance in the Limfjord, 
table V, column 1 & 2, in order to see whether these large fishes were 
really immature in the sense that they had never spawned, or whether they 
only suffered this spawning-season to pass by, a question I am unable to 
settle here with certainty. 1 take it for granted, however, that every plaice 
does not spawn every year, even though it is a mature fish*). 


*) E. W. L. Holt: Rep. Brit. Assoc. 1892, p. 765—766, says, that it is always possible 
to see whether a fish (marine teleostean«) is mature or not, as its sexual organs 
will not again be quite as they. were before they developed ripe spawn for the 
first time. (As to the males nothing is said with certainty). I am inclined, be- 
forehand, to think that Holt is right here, but I have not myself carried through 
the matter practically; perhaps I shall be able to do so by renewed investigations. 
Cunningham and Fulton, however, haye not been able to do so. 
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In the following I shall call every fish mature (grown-up), when it must 
be supposed to have spawned once (or several times), or is just spawning, 
and ripe when it is spawning or at any rate is near spawning; @ fish, 
therefore, can become ripe several times in its life, even though it will not 
become so every year after it has reached the mature stage of life. 

I speak distinctly of grown-up fishes, not of full-grown ones; for most 
fishes, evidently, continue their growth after they have become ripe (and 
thereby grown-up) for the first time. A glance at the table (I) will easily show 
this. Differences between the various races, certainly, have some influence 
on the size of the mature plaice, but that some specimens of them, 7 inches 
long, should be full-grown, while others are not ripe till they are 224/, 
inches, nay, at Ireland even 29 or more (table IX), is most improbable. 

What we know, for instance, of the salmon is also contrary to the 
supposition that all fishes must be full-grown when they spawn for the 
first time. 

It seems that plaice, everywhere, generally become mature in their 
third year, some already in their second, but, as a rule, they become 
so with a smaller size in the Baltic than in the Belts, than in the Cattegat, 
than in the Limfjord (and German Sea). The same thing has been proved 
also on the shores of Great Britain, where Filion, Cunningham, and Holt 
have stated a corresponding difference in the length with which this fish 
becomes mature at the various places, so it is not peculiar to our seas. 
— We might think the reason of this was that plaice become ripe for 
the first time at a different age, some two years old, others three. The age 
certainly has some influence, but this cannot explain that, in our seas, it 
is just in towards the Baltic Sea that the small ripe fish are found in the 
greatest number. No, individual difference between the lengths attained by 
the different individuals at their different ages must be, by far, the most 
important condition for the understanding of the whole matter, which does 
not exclude that also difference in age here may play a part. — Perhaps 
we get nearest the truth by supposing that if the pelagic fry of the plaice in 
their growing-period come under fortunate conditions (the northern Catte- 
gat), then they will become large, if under less fortunate conditions (the 
Belts), they will not become so large till they breed for the first time. They 
may be compared to seed which is sown in good or less good soil; in the 
former case the plants become large, in the latter small. It is, consequently 
not necessary that there must be different races to explain the existence, at 


certain regions, of smaller individuals, whether now these are plaice or plants. 
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Eyen though we may point out other peculiarities than difference in 
size in the plaice from different parts, for mstance a somewhat different 
number of rays in the fins, etc., this does not prove neither that we have 
to do with real races, which propagate generation after generation with the 
peculiar stamp of the race; for we must prove first that these peculiarities 
have not, like the size, been produced by the natural conditions for each 
single imdiidual in the first generation. It lies pretty near, certainly, to 
think that it is so with the plaice, also, for instance, with regard to the 
variation in the number of rays in its fins; for its pelagic eggs and fry 
are by the currents carried about im nearly all our more open seas so 
quickly that a close intermixture of the eggs of all plaice must seem to be 
the unavoidable result. When, in spite of this intermixture of eggs and 
fry, the plaice after all appears in one »form« in the Belts (and the Baltic) 
and in another »form« in the Cattegat properly so called, forms which are 
not intermixed, then this may be the result of two circumstances: 1) that 
eggs or fry of one form die when they are carried into the territory of the 
other; 2) that eggs and fry of one form, when they are carried into the 
territory of the other live, but, by the natural conditions there, are developed 
into fish of the »form« which belongs to that place, though their parents are of 
the other »form«. — We might suppose, for instance, that eggs and fry of 
the larger form are unable to live in as brackish water as the fry and eggs 
of the smaller form, and that they must die, therefore, if they are carried too 
far up our seas; but it is scarcely probable that eggs and fry belonging to 
the form that lives in brackish water should die also, when carried into 
water of greater salinity; for if the eggs can stand the brackish water then 
they will live so much the better in the salt water, where most eggs of 
plaice are to be found. The first supposition alone 1) will then scarcely 
be able to explain the geographical separation of the two forms, and I be- 
lieve that the second supposition, that one »form« changes into the other 
already in the first generation, is necessary. 

I hope some day to return to this interesting question, and to give 
further information on it than] am able to give at present. The question is 
one of the greatest interest, both theoretically and practically, as it touches 
on the formation of races as this is actually gomg on im nature, as also on 
the other question: whether it may be possible to improve on our races of 
little plaice by the introduction of larger races, which not only grow to a 
larger size but also grow quicker and consequently give a greater profit of 
the whole stock of fish. 
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That one »form« thus in the course of a few generations can change 
into another »form« is not without known parallels in the animal and vege- 
table kingdoms, and it is evidently a very common phenomenon in nature, 
though one, I am sorry to say, which has hitherto been but little regarded. 
— I shall here only remind the reader of certain species of crustacea (Ar- 
temia) which, when carried from fresh into more saline water, can change 
from one species to another in the course of a few generations, nay, even 
to another genus, and of certain species of ferns (of the genus Adiantum) 
which, in the course of six generations, when cultivated on a soil containing 
serpentine, will change into other species, which not only in form but also 
in various biological relations (green or not green in winter) are different 
from the former. — 

Résumé: It is not possible then, even within a certain sea, to indicate 
a certain length which distinguishes all grown-up and mature plaice from all 
not grown-up and immature; for all plaice do no become grown-up at the 
same length, even irrespective of the difference which is owing to the sex; 
but it is possible to indicate an approximate length which in broad features 
distinguishes the mature fish from the immature (the fry). 

This length is different in the different seas: the Limfjord together 
with the German Sea, the northern and southern parts of the Cattegat, the 
Belts and the Baltic east of the isles of Sealand and Falster. 


Having shown in the above section that the mature plaice have a 
different size in our seas, I shall here give some particulars with respect 
to the occurrence of the immature fish, the fry, and show that the latter 
also in open nature are arranged in groups according to their size. I shall 
show how many of these groups we may count, a matter which will eluci- 
date various things respecting the growth of the plaice, and especially give 
information as to the question of how many years it requires before it 
becomes mature. 

In order to find out whether a number of such groups arranged ac- 
cording to size (»annual series«) may be proved to exist of plaice in a 
given sea at a given time, as it has been proved with respect to other 
flat-fishes, the northern Cattegat (at the Skaw, Aalbeek, Jerup, Frederiks- 
havn, Bangsbo, Seeby, Leesa Rende, off the Mariager Fjord) was particularly 
explored, several times in 1891, table VI, column 1—2, in 1892, table VI, 
column 3—17, in 1893, table III & IV. In 1891.92 the explorations were 
carried on by myself onboard the »Hauch« or »Hayernen«, in 1893, 
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on the other hand, by Mr. E. Bay, or Lieutenant C. J. Hansen, R. N. 
(See the tables). The fish in these tables are caught just in order to get 
information of all sizes of plaice (also the small) which may be pointed out 
in these seas. On that account prawn-catchers of bobinet, plaice-semmes with small 
meshes, and Ammodytes-seines (of a peculiar coarse sort of linen from the Skaw) 
have been used in catching them. A few times we have tried to supple- 
ment the researches by the purchase of larger fish from the fishermen, who 
as a rule do not catch the small individuals. (See for instance table VI, 
column 3). What sort of fishing-tackle we used is generally indicated in 
the tables. — For further information as to the character of the fishing- 
tackle, I shall mention that prawn-catchers are used while wading on the shores, 
and are fit for catching very small young flat-fishes; the larger ones gene- 
rally are swimming too quickly. This is clearly seen in table II, column 3. 
— Ammodytes-seines can catch both small and large fish, but not so great num- 
bers of the latter as the plaice-seine with small meshes, which, as the water 
more easily passes through its meshes, is capable of being moved more 
quickly along the bottom; on the other hand the plaice-seine cannot catch 
the very small flat-fishes (under c. 2 inches in length) except quite excep- 
tionally. Ammodytes-seines and plaice-seines with small meshes can both be used, 
partly from land to be drawn towards the sea-shore, partly as »Snurrevaad « 
from a yessel lying at anchor on the sea on any depth. — By combining 
the use of these three sorts of fishing-gear we have succeeded in getting 
good information of all the present sizes of plaice (and other flat-fishes), 
as shown in the tables, both in the Cattegat 1891—93 as also, with the assi- 
stance of Lieutenant Hansen, in the Baltic Sea properly so called in 1893, 
table VII—VIII. Further there is information of the size of the plaice 
from the places where the Biological Station has been anchored up during 
these years, viz. the Lesser Belt and the Great Belt, table II, and moreover 
much information of a more varied kind in the section »Researches No. 
1—238«, which has not been included in the tables. Further, in table V, 
column 3—9, I can give information of the plaice which are caught in the 
Limfjord by the fishermen with various sorts of fishing-gear, with small 
as well as with large meshes — information which I ove to Mr. Zranwm. 
Finally, in table V, column 10, is shown the contents of plaice in one draught 
with an Ammodytes-seime, as this fishery is carried on at the Skaw. We have 
then here really considerable materials (many thousand fish), which cannot 
be denied a certain demonstrative power, even though we must be very 
careful, as always when we have to do with fishery, especially when we 
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are obliged to draw our conclusions, as the case is here now and then, 
not only from positive observations but also, as it were, from negative, 
i.e. the want of certain sizes of fish in various seas at various times. 

Besides information of the actual sizes of the plaice we caught, set 
down for each specimen by means of a+ or » on a scale of Danish inches, 
the tables contain something which is theoretical, viz. the figures 0, 1, 2, 3. 
By these I have intended to indicate that the group of fishes, beside which 
they are printed, is not quite one year old (0), between 1 and 2 years 
old (1), between 2 and 3 years (2), three years and more (3). (Later on, 
further particulars on this matter). 

The group which, at any rate at certain times (May, June, July ete.), 
is most sharply distinguished from the other groups with regard to the size 
(length) of its individuals is the 0-group (see the tables). It occurs in the 
tables from the month of May as quite small specimens, about 1 inch long, 
and has been followed till November, table VI, column 20 (the Skaw) where 
by means of a plaice-seine with small meshes it was proved in 1892 to com- 
prise specimens from 21!/,—4 inches. There have probably been still smaller 
specimens at that time at the Skaw; for in 1893 when Lieutenant Hansen 
particularly pursued these young fishes (0) at Bangsho with prawn-catcher and 
Ammodytes-seine from May—Oetober, the smallest ones (table IIT) were even 
but 1°/, inch long on the 19. October. How now this may be, whether per- 
haps there is a difference between the various years, so that the fry now 
grows a little quicker now a little more slowly, I shall not stop to consider 
(emp. however table II, Feene, 29. Septbr. 1891); we shall scarcely meet 
great differences here. 

This 0-group is found numerously represented in the northern Cattegat 
(the Skaw, Aalbeek, Frederikshayn, Bangsbo, at Hals, by the Limfjord and 
Mariagerfjord); moreover I can state that it is found on the northern shore 
of Sealand (this is not in the tables but in the »Researches No. 1—238«); 
it was found in the Lesser Belt 1891 (table II), but not in 1892 & 98, 
furthermore it was found at Kjerteminde and in the northmost part of the 
Sound at Snekkersten, but south of these places I have found only 4 speci- 
mens in all, which perhaps may be classed among this group, 3 of them at 
Bornholm (Snogebeek), table VHI, one at Hesnes on Falster, »Research No. 
113«, 2 inches long. 

This result, that these small specimens of plaice are caught in almost 
unbounded numbers in the northern parts of the Cattegat, always immediately 
on the shore, but are so to speak quite wanting in the seas south | of 
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Funen, Sealand, and as much of the Baltic as we haye hitherto explored, 
is an incontestable fact. 

Whether these circumstances are the same every year, of course I 
cannot tell; there may be some variation, I dare say; this is indicated by 
the occurrence of the fry at Fane 1891 and its disappearance in 1892 and 
93, and I have moreover been informed by Dr. Apstein, at Kiel, that he 
has been unable to find such fry this year at Eckernforde-Fjord, while they 
had specimens from former years, partly from Kiel, partly from Neustadt. 
Professor V. Hensen had been kind enough on my request to ask Dr. Ap- 
stem to examine this question*). 

Although we must thus suppose that the distribution of the 0-group 
is not quite the same every year, I cannot doubt it will prove to be the 
rule, that such small plaice (ander c. 2—83 inches) ave not found in great 
numbers (except perhaps at a few places) on the shores of the Baltic, and that 
the numerous stock of plaice here (for instance at the isle of Mgen, see table 
VIL) must consequently be born somewhere else and afterwards immigrate into 
the Baltic Sea. 

I say that the stock of larger plaice is numerous in the Baltic, and 
shall for the further elucidation of this matter refer to »Rersearch No. 110<, 
during which in one draught with plaice-seine off the isle of Moen were 
caught 594 plaice, besides 487 Pleur. limanda and a few other fish, in all 
1087 specimens of fish in this one draught. 

When we hear, moreover, that the fry of other flat-fishes (Pleur. 
Hesus, Rhombus maximus c& levis) which in the Cattegat lives together with 
the fry of plaice on the shores, durmg these researches was found also in 
numbers on the Danish shores of the Baltic, and that it was only the fry 
of the plaice which was wanting here, this must be looked upon as a 
further proof of the correctness of the statement. (How to distinguish 
the fry of the various species will be mentioned afterwards). 

At another place | have shown that certain animals which in the 
Cattegat are littoral occur in the Baltic on deep water, though certainly 
also as littoral forms, for instance Cardium edule. 


*) Mr. G. Duncker has afterwards kindly informed me that he found, in 1893, the 
tender fry of plaice smaller than 2 inches »in numbers« in the cove of Neustadt 
off Liibeck, so that there can be no doubt that some of the great numbers of eggs 
which in spring are found in the Baltic may be developed there, at any rate in 
certain years. Till further researches into this matter ] must suppose however, on 
account of the almost total want of fry on the Danish shores of the Baltic, that this 
does not take place so generally that we can believe the Baltic to have a stock 
of plaice of its own, which really breeds there in numbers and as a rule. 
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I imagined therefore the certainly rather far-fetched possibility, that 
the fry of the plaice perhaps might live on deep water in the Baltic, though 
it is particularly littoral in the Cattegat, and with the assistance of the 
»Hauch« I explored the deep with Ammodytes-seines im order to see whe- 
ther it was living there. It was not; but during these explorations quite 
small specimens of Plewr. limanda were found on deep water, to be sure 
only a few (14) specimens, yet enough to confirm my supposition in »Re- 
port from the Biol. Station IH], 1882«, p. 16, that it must be so. — 
Cmp. »Research No. 159« *). 

Having thus mentioned the geographical distribution of the 0-group 
east of the Skaw, we pass over to the next question, viz. its age. 

This question is closely connected with that of the spawning-season of 


*) Note. It cannot here be left unmentioned that G. Winther in >Bidrag til Kund- 
skaben om Fiskeriet ved Torbeek, p. 314. Nordisk Tidsskrift for Fiskeri. Ny 
Rekke. 1. Aargang. 1874<«, speaks of the occurrence of the plaice in our seas, 
and among other things says that its fry is found in the Sound, and that 
it, »scarcely half an inch long, is found in the month of June everywherec, 
etc. He does not tell how it can be distinguished from the fry of Pleur. 
flesus which is living there, loc. cit. p. 315, so it is not impossible that he has 
mistaken one species for the other; »scarcely half an inch« is too short for a great 
number of plaice in the month of June. His statements as to the age of the plaice 
are not supported by reasons, and whether right or wrong, therefore, they are useless 
in a scientific discussion. The same applies to some of his other remarks respect- 
ing the biology of the plaice; many of them, evidently, are founded only on loose 
statements of fishermen, and are certainly quite wrong, though they often may be 
proved to originate in some (often misunderstood) reality. — In » Mobius und Heincke : 
Die Fische der Ostsee. Aus IV. Bericht der Commission zur wissensch. Unters. 
Kiel« is, under the plaice, a picture of a young flounder in its pelagic stage, which 
to judge from its form, must surely be a young Rhombus; this is made more likely 
still by the statement »So trifft man sie namentlich im Mai und Anfang Juni bei 
ruhigem Wetter an der Oberfliche an<; for 1) this time agrees very well with the 
time for pelagic fry of Rhombus; 2) it agrees but badly with the time for the 
pelagic fry of the plaice; 3) I never saw the latter swimming about in the 
surface of the water, though perhaps they may do so at times. 

How these young ones according to the statements of the above authors can 
be seen in an aquarium deyeloping themselves into flounders twned to the right, 
is a riddle to me. Probably there is some mistake of identity; till this is cleared 
up I cannot help doubting the correctness of these gentlemen's statements with 
respect to the fry of the plaice in the Baltic Sea. That, on the other hand, the 
fertilized eggs of the plaice are to be found there is well known from Hensen’s 
excellent researches. 

If we would look for information about the fry of the plaice in the older litera- 
ture, we should probably find various observations on this question; but I doubt 
whether it would be worth our while to do so, and leave it to others who have 
more leisure time than I have, taking into consideration only the later piscatory 
literature on this subject. This is already rather extensive, even when we do not 
count all that which treats the matter in an unscientific way and only gives state- 
ments unproyed by any precise and positive facts. 
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the plaice and the duration of this season, about which I shall say that it 
extends over a very long time of the year, from November—April, both 
months included, consequently over about half the year. 

On the 21. November 1893 great numbers of eggs of plaice with large 
embryos were found floatmge im the water at Feng, and the number of eggs 
is constantly increasing. (This is written in January 1894). 

In April 1892 eggs of plaice were still found at Feng, but in de- 
“creasing numbers. 

Everyone who knows pelagic eggs of fishes in our seas, will know 
that the eggs of plaice are easily identified on account of their considerable 
size (up, to 2™™) and other peculiar qualities, especially in the embryo, and I 
find therefore this a more reliable way of determining the duration of the 
Spawnine-season of this species of fish than a study of the ripe fish, which 
are far more ditfcult to meet with in great numbers. (Cmp. Hensen’s cal- 
culations on the number of plaice in the Baltic Sea). It is a matter of 
course that the two methods supplement one another and im casu agree very 
well, and I have got the impression that it is particulary in the months 
of December—March that most plaice are spawning. — If then we will 
state approximately the birth-time for the great mass of plaice, it may be 
said to fall in the heart of the winter, and I have looked upon all the 
little plaice of the O-group as just passing into their completed first year 
in the month of March. They are therefore in the tables marked I, while 
they are marked 0 through the whole preceding autumn. 

With the information that the spawning-season of the plaice lasts from 
November—April, with a maximum im the heart of the winter, we shall 
now return to the 0-group, which we found on the shores of the Cattegat 
in the month of May and folloved till November in the same year. 

It is astonishing that we do not find the young fry on the shores till 
May, as some eggs at any rate are shed in November; for the hatching 
of the eggs, in many cases, does not last long, judging from my examina- 
tions of eggs which I have caught; but probanly the duration is dependent, 
to some degree, on the temperature. 

J. H. Fullarton: Ninth Ann. Rep. Fish Board. Scotland, p. 311. 
1890, states that they are hatched after 16—18 days at 6°C. — The yolk- 
sac was subsequently absorbed in the course of 12 days. 

While the larval fish have their yolk-sac, they are according to my 
investigations c. 6—7™™" long, and when the yolk is absorbed and they 
have grown somewhat unsymmetrical and compressed, with their lett eye 


sitting nearly on the edge of the brow, but while they are still transparent 
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and pelagic fish, they are c. 10—12™™ long. With a length of 12™™ many 
have already attained the flat-fish form (white on one, coloured on the 
other side; the position of the eye settled) and live on the sand near the 
shores. It seems as if there is already here some difference in the growth 
of the various individuals, so that they are not exactly of the same length 
when the development from a pelagic fish to a bottom-fish is going on, 
but it may take place at c. 10 and at 12 (13)™™. 

At the pelagic stage, after the yolk has been absorbed, it cannot be 
kept alive in aquariums; at this stage the larvee must be caught in open 
nature, and this is not always easy. Though | have searched eagerly I 
haye been unable to find them in greater numbers (only 10—20)! when 
they afterwards live on the sand they are common enough. — This pelagic 
stage, while the eye is changing place, is, the least known period in the 
life of the plaice; already at this stage almost all the rays in the dorsal, 
anal, and caudal fins are being developed, so that they are easily distinguished 
from Plear. flesus by means of the number of rays. (More about this later on). 

The plaice then is born from the egg c. 6—7™™ long, and is found 
on the sand already when ec. 12". Is it possible, indeed, that the larval 
lish of the first laid eggs. in November, which must, consequently, be 
supposed to be hatched early in December, not till the month of May next 
year have been developed and have grown ¢.6™™? that, consequently, some 
require half a year to grow from 6 to 12™" and pass through their development? 

When they are not to be found on the sand-banks before that time, 
and it has not been possible for me to find them there though I have 
searched for them diligently, we must almost think so, if they have not 
somehow understood to hide away on deeper water where, certainly, I have 
been fishing but very little in early spring with fishing-gear that can catch 
such little fish: but as the development from pelagic to non pelagic plaice 
is going on also at a later time in April and May (June) of the eggs which 
have been shed in March and April they must certainly have been ob- 
served at that time, if on the whole they were to be found on the deep. 

They are found on the shores, that is a fact, and they are never found 
on the deep (2—3—4—10 fathoms); even the succeeding sizes (up to 1—11), 
inch) are found on quite shallow water only, so I cannot help believing 
that the little plaice never live on the bottom on deeper water; nor have I ever 
in literature seen stated that they do so; all statements agree on this point, 
that they live immediately on the shore. ; 


It is therefore a remarkably long time the fish, which are born in 
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Noyember, must use for their development, viz. half a year*); for we can 
scarcely imagine that all these early eggs are destroyed if they are not car- 
ried outside the Skaw to seas where perhaps the development can take place 
without being hindered by temperature or ice as in our shallow waters, for 
instance to the western shores of Jutland or such places where there is 
very little ice**). When we see that the eggs which are floating in the 
Baltic Sea and have been fertilized there, and which Hensen as we know 
-has often found in great numbers, are scarcely hatched there, except per- 
haps quite exceptionally, then we cannot help fancying this second possibility. 

It has long been supposed that most eggs of plaice which flow fertilized 
about in the water, must be destroyed; but it has been supposed also, 
perhaps, that most of them were destroyed by other animals, which eat them. 
Tt is my conviction, however, that the physical conditions here play an 
exceedingly important part, and this is particularly conspicuous if we try 
to imagine how all the larval fish which have come out of the eggs are to 
reach the shore; for, they must either be able to hasten on their develop- 
ment from pelagic animals to animals that live on the bottom when carried 
to the shore by a fortunate current, or they must sink to the bottom when 
it is required by their development. Those which sink down too far from 
the shore must be destroyed, for no small plaice are found on the deep. 
Those only which sink to the bottom near the shores will be kept alive, 
and when we remember the area of the bottom, the volume of the waters, 
and the distribution of the eggs, we see that they, certainly, form but a very 
small fraction of the whole number of larval fish. 

That these little, ¢. 10™™ long, animals, should actually immigrate to 
the shores is here looked upon as unimaginable. 

In the winter-months I haye repeatedly looked for the little plaice 


(the 0-group) at places where they were found in autumn but always with 


*) Comp. Schigdte’s evidently false supposition concerning this matter. 

**) Among the flat-fishes I have examined, and whose fry I have proved to live 
in our seas, it is only the plaice that requires such a long time to pass through 
its pelagic stage, or rather, it is only the plaice that requires such a long 
time between the beginning of the breeding-season and the first appearance 
of the fry on our shores; for the spawning-season of Plewr. flesus is much later 
(the early spring-months), and vet its fry appears on the shores scarcely a month 
later than that of the plaice. 

The fry of Rhombus levis & maximus and of Solea vulgaris, whose spawning- 
time is still later, on the borders of spring and summer (May—ZJuly), appears already 
on our shores in the months of July and August. 

Of Pleur. limanda I know too little as yet to be able to give the precise data, 
but it seems also to follow the rule, that the nearer the warm season the spawning: 
season falls, the shorter time passes before the tender fry is seen on the shores. 
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the result that I found none or only very few*); whether they bore down 
into the sand so that the seine cannot fish them, or whether they go out 
on deeper water where I have had no opportunity of fishing in winter-time, 
I cannot tell. The fishermen believe that they go down into the sand, and 
I should feel most inclined to think so too. We must then content our- 
selves with looking for them in spring, but they do not then any more 
belong to the 0-group, but to the 1-group, for they are now on an average 
more than one year of age. 

We left them in the autumn 1892 as fish of 2—4 inches (table VI, co- 
lumn 19, 20), and find them again in the northern Cattegat at Bangsbo in 
May 1893, as fish of 2—4 inches in length, under which the new 0-group 
is clearly to be seen (table III, column 1, ete.). In the course of the sum- 
mer, however, they disappear from the sea-shore (see table III), and give 
room for the O-group; for they are becoming rarer the later in the year 
they are examined. Winther, loc. cit., p. 314, seems to have seen some- 
thing like this in the Sound. There is then an emigration of these fish 
from the shore, and it has commenced, perhaps, already in the winter. 
In order to follow this emigration an investigation of the seas at Aalbeek 
was undertaken in July 1893, table IV. It will be seen in the columns 
2—3—4—5—6, distributed according to the depths, that the plaice are 
larger the farther we are going out, and if we make a summary of these five 
columns (column 1), there is besides the O0-group a 1-group from 21/,—2 
inches, and a 2-group (or part of one) from 61/,—10 inches. I am sorry 
to say that the investigations were not carried on farther off on still deeper 
water; these two amalgamated groups would then perhaps have been better 
represented, i. e. the larger specimens belonging to the 2-group would then 
perhaps also have been there. 


I have once before, 1892, attempted such an investigation with a series 


of draughts from shallow to deeper water, table VI, column 3—8, suffering 
the 2-group to be represented by fish caught by the fishermen in _plaice- 
seine with large meshes, column 3 in the table. Owing to great haste 
these fish were badly measured (see the table), but the summary-column 8 
shows clearly a 2-group which is pretty clearly distinguishable from the 
l-group. Here now is the remarkable circumstance that, though the inve- 
stigations this year, 1892, were carried on earlier in the year (March) than 
in 1893 (July), the specimens of both groups are evidently larger, and the 
point at which the two groups meet is one inch above that of 1893, viz. at 


*) This year (in the winter 94) I have succeeded however in finding these little fishes 


at Snekkersten and Kjerteminde. This winter is uncommonly mild. 
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about 71/, ches against 61/, in 1893. This may to some degree be owing to the 
different way im which the investigations have been carried on, perhaps also 
to a slower growth of the fish in 1893 on account of the particularly severe ice- 
winter — or perhaps to quite other circumstances. — My more imme- 
diate aim, however, is here only to prove that such groups of fish of the 
same size are actually found in the sea; not till systematical investigations 
are untertaken at the same places through a longer series of years will it 
be possible more closely to discuss that sort of questions. — 

In table V will be seen a number of fish from the Limfjord, caught 
by fishermen in the days of 12th—19th July 93, at about the same time, 
consequently, as those in table IV; they are caught with eel-handseines, a 
fishing-gear which catches the little plaice almost as well as my plaice-seine 
with small meshes, and the large ones too. — Column 6 in table V shows 
the result of 8 such draughts with a distinct l-group and a distinct 2-group, 
and the point where they meet is ec. */, inch higher than in table IV, pro- 
bably because the »race« of the plaice is larger in the Limfjord than in 
the Cattegat. In spring 1893 I marked 1000 specimens of this 2-group in 
the Limfjord, 7—10 inches long, and so proved their quick growth; they 
were 13—14 inches long in October—November this autumn: see the double 
column 9 table V (also column 3 & 4*). Consequently there are also in 
the Limfjord a 1-group and a 2-group which are almost identical with these 
groups in the Cattegat. 

The English investigators M’Intosh, Fulton, and Cunningham have 
often pointed out that the fish do not grow equally quick, and that we 
cannot, therefore, say in all cases how old this or that specimen is. I here 
quite agree with them; it is proved by the near connection between the 
groups. But it is another question whether this will be of any great mo- 
ment with respect to the average growth of the fish. Even if every fish 
was marked with its age, we would not content ourselves with this, but 
as they do not grow equally quickly, we would try to find out how great 
the average growth is, and it seems to me that I have just done so in point- 
ing out the various groups (—1—2 ete.; for each of these is pretty nearly 


*) Note: Perhaps there is no 0-group in the Limfjord. I have not been fishing there 
myself, but the fishermen assert, that the little fish immigrate in great numbers 
from the German Sea, and I am inclined to think that they are right. Ripe fish 
seem also to be missing in the fjord, or are found but very exceptionally. Nor 
are there any eggs to be found, to judge from one single investigation which was 
undertaken by Mr. Teilmann-Friis at a time when the Lesser Belt was teeming 
with eggs of plaice. 
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an annual series and shows exactly how much the plaice (i.e. the whole 
stock) grows on an average every year. 

Another question is, whether I have always in every single case 
sueceeded in distinguishing between these annual series; I hope in future to 
be able to examine this closer. The method, | hope and believe, will lead 
us to the goal at length. — 

It appears to me that the groups O0—1—2 ete. of the plaice must 
be pretty well separated in nature, when we can point them out by merely 
fishing promiscuously and making a summary of the results of these draughts. 
For besides distinguishing between the sexes we ought also properly, when 
we want such a summary, to fish the same number of specimens of each 
annual series, in order not to efface the boundary Imes between them. 

This is of particular importance where the various sizes within the 
annual series, as the case is with the plaice, are found on different depths, and 
it is clear that if we would fish but little on shallow and on deep water, but 
very much on the intermediate depths, we could efface all difference be- 
tween the series, in many cases on account of the too great influence of 
exceptions. I have therefore generally tried to avoid a too great crowding 
at one place in the row, and practice has shown that it is easy to avoid i. 

Among other fishes, for mstance the eel-pout, where all annual series 
may be fished in the same draught, this difficulty does not exist at all. 

We have thus followed the plaice through its first year (the O-group), 
into the second (the 1-growp), nay, into the third (the 2-group), and have 
seen it withdraw more and more from the shores. 

While the 0-group, so to speak, was completely missing in the Baltic, 
there being searcely any specimens under 3 inches (there were 4 exceptions) 
(see table VII & VIII), the 1-group and 2-group are richly represented (see 
table VII & VIII). Column 10, table VI, is a summary showing both 
groups; the point where they meet is perhaps a little lower than in the Cattegat, 
viz. a little under 6 inches against a little over 6 inches in the Cattegat. — 

The l-group is, with very few exceptions, not represented at Born- 
holm (table VIII), from which we can draw the conclusion that the plaice 
does not go there till it is more than two years old. The many seine- 
draughts indicate this very decidedly, and if we study closely the localities 
in table VII, it will be seen that the farther we go west of Moens Klint 
the more numerously is the 1-group represented, so that Lieutenant Hansen, 
who undertook these measurements, arrived at the conviction that the 
plaice immigrate into the Baltic through the Great Belt south of Gjedser, 


a result which also to me seems very likely. — 
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I had thought by the help of the »Hauch« (steam-windlass and long 
lines) to be able to fish with my own plaice-seines so many large plaice 
in our seas that, as the case was with Plewr. flesus (Report of Biol. Stat. 
I. 1892, table II), I could point out the boundary line between the 2- 
group and the 3-group (the 3-group comprises all plaice more than 3 years 
old); but my hope was not fulfilled after all: I have nowhere by my own 
explorations found any 3-group numerously represented in the northern Cattegat 
where the fry in all sizes is most abundant. 

In the Baltic on the other hand, where a great number of the plaice 
are caught, the largest specimens (table VII, column 10) most likely re- 
present a 3-group; for if they are compared with the ripe and grown-up 
fish at the same place, table I, column 11—12—13 (Stevns & Rytzebzek) 
then we see that their size is the same, so that I must suppose that 8—9 
inches represents the point where the 2-group of the plaice comes up with 
the 3-group, as it must necessarily do at some time, as the 3-group does 
not grow as fast as the 2-group*). 

When it is so difficult to me to find representatives of this 3-group 
of the plaice, especially im the Cattegat, more so than it is with Plewr. 
limanda & flesus, the reason is, as far as I can see, that it has been fished 
up, to a certain degree, so that specimens of it are rare compared to those 
of the 2-group. Be it remembered that this fish im later years has been 
pursued exceedingly much, and particularly so in the Cattegat where the 
question was to be solved, so that the fishermen told me, when I paid a 
visit onboard while the fish, table VI, column 3, were measured, »that if 
they only knew a place in the Cattegat where they could fish better, they 
would go there immediately; but they did not know where to find it«) — 
nor could I tell them. They fished there chiefly two years old fish, more 
than half the number of which were under the size limit, and only few 
were three years old. [ must suppose that scarcely one fourth of these fish have 
ever spawned, three fourths then were immature (not grown-up) fish. There 
were many fishermen day alter day fishing this particular size of fish, be- 
cause they knew no place in the Cattegat where the fishing would pay better. 


*) Note: The larger the race of plaice is which we examine, and the longer the 
single specimen accordingly will be before the quickness of its growth begins to 
slacken by commencing maturity, the higher up on the scale must the point be 
where the 2- and 3-group meet, and the situation of the point will, I dare say, 
always be near the point at which most specimens become ripe for the first time. 
There are in the tables indications of a higher position of these points, the farther 
we get out towards the German Sea, but, partly, this has been explained already 
in an earlier section, partly, the present materials are not sufficient for a closer 
examination of this matter. 
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In order to show the size of the plaice elsewhere, where there has 
not been fished too much, I shall refer to table [IX from Iceland. 

The fish here have been caught with place-sees, such as are 
used by the fishermen in the Cattegat. The fish are measured by Mr. 
Lundbeck, on a trip in a Danish fishing-cutter along the shores of Ice- 
land, where they are going now just because the fishing has become so 
poor in the Cattegat. Compared to our largest plaice (table I, column 
3—6) the Icelandic are indeed giants, most of them being about 16—18 
inches, and the largest ones about 29 inches. If fishing-gear with which 
all sizes could be taken had been employed at Iceland, I suppose we should 
have got a good survey of the groups; now we see only a fully developed 
3-group, table IX, column 1; it would correspond very well in size to the 
supposed 3-group which we miss in the Limfjord, table V, column 3 & 4, 
and which must be supposed to emigrate to the German Sea. 

The plaice of the German Sea are a large race, probably about the 
size of the Icelandic. W. Fulton states for instance that the plaice on the 
shores of Scotland become as long as 28 English inches, and that they do 
not become ripe, in the earliest cases, till they are 12 Eng. inches long. 
The plaice of the Baltic and a few from the Cattegat are ripe already when 
they are 7 inches. | ° 

In the Cattegat, however, the larger and the smaller races are surely 
mixed together, and they cannot well ‘be distinguished from one another 
there, save by a mere estimate of the tables. 

Though it must, consequently, be sonsidered probable that the Ice- 
landic plaice in table [X represent a race which, on an average, is somewhat 
larger than that to which the Cattegat-plaice generally may be said to be- 
long, yet there is no doubt that the latter are very small, and that they have 
scarcely been so small always as they are at present. 1 am sorry | cannot 
here give the measures. ‘To do so I must have commenced the researches 
about 10 years ago; but I do not think that any capable man who personally 
has had to do with fishery during these years, will deny the fact, that the 
plaice in the Cattegat has decreased in size in these later years, if he will 
speak according to his conviction. I shall return to this matter later on. 

Of course it is not my opinion that no large plaice is to be found in 
the Cattegat now; such are constantly caught as yet when the fishermen 
go out on the deep parts of the eastern Cattegat where, from various rea- 
sons, the plaice has been left more in peace; what I want to say is, that it 


Is now necessary to search much more for such large fish than it was a 
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few years ago, and that they are now scarcely to be found at several, nay 
at most fishing-places, where they formerly were common. 

The Danish fishermen have a peculiar name for the large, often lean 
and not very palatable plaice: »Hanser«, the Pl. borealis of the older au- 
thors (Gotische, Faber), at a few places called »Preesteflyndere« (i. e. »priest- 
flounders«); these have evidently become rarer in the Cattegat of late years, 
owing to their being fished up. But also those plaice which are the next 
of size, and which afforded a valuable commodity, fish of about 20—30 lbs. 
the score (corresponding to a length of 12—18 inches), have become rarer, 
and the well-known »¥Frederikshayns-plaice«, which were so renowned for 
their size and taste, are now almost a thing of the past. 

To catch plaice of 185—24 lbs. the score, we must now in, under 
the Swedish coast (or out of the Cattegat) where our fishermen did not 
know how to fish ten years ago on account of the deep water. On the 
old fishing-places they mostly get plaice weighing 9—15 lbs. a score 
(corresponding to lengths of 10 (9%/,)—13 inches). — 

Probably it was on account of this decrease in the size of the plaice 
that the fishing-trade in the Cattegat in 1884 gave up using the score as a 
standard and chose the pound im its place; and just because the plaice was 
not weighed in former times, it is now impossible to get information in 
exact figures of its average size about 15 years ago. I have been able to 
get only statements as the following: A fisherman who owns two fishing- 
boats with tank tells that one of them »in former times« could hold 70 
scores of plaice, but now (though it has not been made larger) it can hold 
300 scores, so small have they become. — 

I cannot, consequently, give any real statistics to prove the decrease 
in the size of the the plaice — but, I am sorry to say, they will scarcely be 
missed. 

As above stated, I have not succeeded in fishing the 3-group of the 
plaice in the Cattegat with my own fishing-gear in so many specimens that 
it has been able to assert itself in the tables before the largest. specimens 
of the 2-group, and I must therefore content myself with referring to table 
I, which contams the fishermen’s draughts of the 3-group; but as the 
fishermen do not catch the small fish also, and as, further, the specimens 
in the tables, as a rule, are assorted, the table does not show this group in 
its proportion to the 2-group. — 

The 3-group seems also to be rather scarce in the Baltic, compared 
to the smaller groups (table VIL & VIII) which, as the fishermen do not 
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fish much for plaice here (i. e. east of Sealand and Falster), perhaps may 
be indicative of the emigration of the larger fish from these seas. 

In the Great Belt at Kjerteminde (and in the Lesser Belt) (see table II) 
a 3-group of ripe fish, however, does not seem to be rare, jand at any 
rate at the first place (Kjerteminde) it is far more abundantly represented 
than the 2-group, which seems to be almost quite missing here; for table 
II, column 9, gives, according to my experiences, a good picture of the 
numerical relations within the two groups, as they are in the Belt. Are 
these ripe plaice reaily to represent the majority of ripe fish emigrating 
from the Baltic? fish, then, which should have immigrated to the Baltic 
Sea from the Cattegat and the Belts when they were young? 

Their size might very well agree with this, and nothing that I know 
of plaice-fishing in the Belts speaks against it — on the contrary. The 
sudden appearance of the plaice in these seas and their sudden disappear- 
ance, phenomena which yearly return, agrees very well with such a mi- 
eration. — This matter must be further elucidated by future investigations. 

It is originally Professor V. Hensen at Kiel to whom I am indebted 
for the thought of such an emigration from the Baltic Sea. G. Winther at 
his time has set forth a somewhat resembling supposition with regard to the 
herring in the Sound. 

When the 3-group in the seas around the isle of Funen seems to 
maintain itself better, it is easily explained by the natural condition of the 
seas (stones, zostera, etc.) which makes it more difficult here than in the 
Cattegat to fish up with plaice-semes; partly will these plaice, on account 
of their smaller size, not repay greater exertions and expenses; finally, they 
have at any rate as yet been left somewhat more in peace in these 
enclosed waters than in the Cattegat, so that great numbers of them get 
time to be more than three years old. They do not get time, at any™rate not 
sufficient time, im the Cattegat as far as we can see, to reach this age. — 


Résumé: We are able to point out in open nature such groups of 
plaice of various sizes, that the fish must be supposed generally to require 
three years to become ripe. — The size at which it becomes ripe the 
first time is subject to considerable individual variation, irrespective 
of the influence of the sex, and we can only point out an approximate 
average size with which maturity is reached; this size is different in 
the different seas, small in the Baltic, larger in the Cattegat. At certain 


places in the seas (for instance the Aalbek cove) the plaice is always small; 
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for the various annual series of the fry live generally separated from the 
older individuals, near land, preferring, particularly, certam shallow coves 
and seas; but the young fish emigrate to deeper waters as they grow older. 


The first annual series of plaice (specimens under 2—3 inches) is 


(with few exceptions) missing in the Baltic, and is most numerously repre- 
sented in the northern parts of the Cattegat. The youngest individuals are 
also missing in most of the fjords (the cause of this I shall return to after- 
wards). he fertilized eggs of the plaice, on the other hand, are some- 
times found in great numbers im the western part of the Baltic Sea. 
(Hensen™). — 


*) Note: Cunningham, especially, has lately studied the growth of sea fish (See Jowrn. 
Marine Biol. Assoc. Plymouth), but he tries to solve the question in a somewhat 
different way than I have done here; besides founding his opinion on the growth 
of the fish in captivity (a very dangerous thing) he calculates the age of the fish 
which are caught in open nature by estimate, by means of the size only. He 
writes (loc. cit. N. S. vol. II, p. 96): »But it is difficult in this way to ascertain the 
maximum growth for one year, since a number of specimens of one species often 
form a continuous series in size, and it becomes difficult or impossible to say 
where those of one year old end and those of two years begins; — and loc. cit. 
p. 97: »Tt is not difficult to recognise with certainty young fish only a few weeks 
or months old; but the individuals of a given species brought up in numbers at a 
single haul of the great beam-trawl form usually a regular series of sizes, so that 
it is difficult if not impossible to separate definitely those which are one year old 
from those which are two, and those which are two years from those which are 
three«. — 

I must grant him, of course, that the extremities of the annual series, especi- 
ally 2 and 3, are very much alike, and that it is therefore impossible with respect 
to many individuals to say how old they are, and, indeed, I can hardly under. 
stand how he has been able by a mere estimate to get so near the truth as he 
appears to haye done in many cases. He has conjectured, for instance, that the 
plaice can commence spawning in its second year, but that it does not generally 
do so till it has filled its third; I should hardly have been able to form this con- 
jecture if I had not seen the size-growps in open nature, not only those of the 
plaice but also those of Pleur. flesus; at any rate we must take these imto considera- 
tion when we discuss this -question, as it is one of the very greatest importance 
to all fishery-legislation — where everything depends on knowing, not the growth 
and age of the single individual, but the average growth and average age of the 
fish. With regard to the plaice Cunningham’s uncertainty is particularly conspi- 
cuous pp. 347—350 in »Journ. Marine Biol. Assoc. Plymouth. (N. S$.) vol. IL. 
1891—92< when he settles the age of plaice of ¢. 8—12 inches in spring and early 
summer. He looks upon these as but little more than one year old, but admits 
that it is possible they are more than two years of age. P. 350 he says of some 
plaice of 5'/,—12"/, inches, which on the 16. May were caught off Esbjerg: »I have 
accordingly estimated the age of the specimens of May 16th from the Denmark 
coast at twelve to sixteen months; a conclusion supported by the fact that they 
were all immature. But some of these specimens may be in their third yeare. 
Yes, I think they are all in their third year, i.e. over two years old and belonging 
to the 2-group; but this question can he finally settled only by a new examination 
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I have already now and then touched on circumstances which are 
connected with the propagation of the plaice; it has been mentioned, for in- 
stance, that there is a noticeable difference between the average size of male 
and female fish, the former being a little smaller; nor do they ever reach 
the maximum length of the females. This, however, was not sufficient 
completely to efface the differences between the annual series in the ta- 
bles, even if both sexes were measured together, but it may to some degree 
have prevented the groups from standing out so clearly as they would have 
done if the sexes had been separated. — 

Also the breeding-time of the plaice has heen mentioned already, and it 
has been shown by means of the occurrence of the easily recognizable pe- 
lagic eggs in Feng sound (in the years 1891—94) that the breeding-time 


of all the sizes of the plaice at Esbjerg. — Loe. cit. no plaice is mentioned in 
Jan.—June smaller than 17/, inch in length, but in January, April, and May some 
are 1*/, inch long, and are explained by Cunningham as the fry of the year trom 
this winter; they are always found, however, as the smallest specimens of a large 
group reaching 2—3—4—5 ete. inches in length; he says also, loc. cit. p. 349: »I do 
not understand why comparatively few of these young plaice were taken in Maye. 
My supposition, that they are the fry from the preceding winter, will explain this. 
Cmp. table III for instance, but also my remarks p. 16). 

Cunningham says further, loc. cit. p. 849; »At the beginning of June another 
outburst appears«; these individuals may probably be explained as the fry of the 
year (the 0-group); yet they are not quite newborn, but c. 11/, inches long. Holt, 
who has gathered the materials, has evidently not got the very smallest specimens. — 

Now I do not intend with these remarks to maintain that I, in all cases, can 
decide the age and growth of the plaice; but my method gives a better survey of 
the whole matter than those which have formerly been employed, and my results 
can easily be controlled, revised, and supplemented, which is an decided advantage 
in a scientific method. 

Dr. Wemyss-Fulton has in »Report Scot. Fishery Board« given the first contribu- 
tions to a more rational investigation into the biology of the plaice and other fish, 
and particularly pointed out the different dwelling-places of the different sizes in 
au very careful manner. His results from the Scotch seas are nearly analogous to 
mine from our own, but the commingling of large and small races of plaice which 
we have, seems to haye no analogue in the Scotch seas; on the other hand we 
may find smaller races at the south of England than on the eastern coats of Scot- 
land. — He has to a great extent labelled the fish with labels like, or resembling, 
those which I formerly used. In this way he has also given contributions to the 
question of the growth of the fish; the latter, however, on the whole, do not 
seem to have grown so much by far, as those with the new labels which I have 
used in the Limfjord. — 

In later years has £. W. J. Holt made investigations into questions, which are 
nearly related to this, both in the German Sea and west of Ireland; also Prof. 
M'Intosh, C. Williamson a. 0. have worked at this question. For further particu- 
lars see »Contemporary Work« in »Report of the Fishery Board for Scotland« 
which every year renders an account of work of this nature and of fishery-litera- 
ture on the whole. 
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lasts from Noyember—April, though with a maximum in January—February. 
Tt has been mentioned how it is only in certain parts of the Cattegat 
(especially the deep eastern parts) that the plaice is found in the breeding- 
time, and that the spawning individuals on the other hand are rare at 
Aalbeek and the Skaw (the southern side). In our smaller seas the spawn- 
ing plaice are found both in the Great and the Lesser Belt (particularly 
in the southern part of the latter); further they are known in the western 
Baltic Sea from the waters between the isle of Funen, Sleswick, and Hol- 
stem. Great numbers of spawning plaice are known also from the Baltic 
Sea east of the iles of Moen and Sealand (table I). But in our fjords and 
shallow sounds spawning plaice are rarer; even in the Limfjord they are 
found only singly, so that we must say that the plaice spawns im our more 
open seas only, such as the eastern parts of the Cattegat, the Belts, and the 
Baltic Sea (from the Sound I haye no positive information). Winther’s 
statement (Tidsskrift for Fiskeri 1874) that the plaice im May goes in on 
the seashore fo spawn is evidently wrong. The plaice goes in on the shores 
in spring, not however, in order to spawn, but in order to eat. 

When spawning plaice in the Cattegat nowadays are so rare at all 
places but Anholt, east of Leesa, and on the whole the deep eastern Catte- 
gat, this is quite in accordance with the statement that these parts are the 
last places of refuge for the large plaice, or at any rate places situated near 
these. (See a chart of the Cattegat. »Hauchs« Togter. Atlas). Already 
Kroyer says in 1843—45 (»Danmarks Fiske«) that the large plaice must be 
looked for on deep water, so that this evidently always, in the main, has been 
the normal order. At Seeby the fishermen expressed to me their astonish- 
ment at the increasing rarity of spawning plaice (fish filled with spawn) in 
the neighbourhood of Seby in later years; formerly they were common 
enough. It appears to me that it is easy to understand that it is so; for 
every plaice which reaches a somewhat larger size, 1. e. approaches the 
time when it is grown-up and is going to spawn, is now fished in the 
neighbourhood of Seeby, so that, even if many fishes wanted to stay there 
in their mature period, they are no longer permitted to do so. 

The number of spawning plaice, therefore, has evidently been much 
diminished in the Cattegat by this eager pursuit, perhaps also in the Lim- 
fjord*) (scarcely in our other seas), and they are therefore in the Cattegat 
principally to be found at or near those places only, where the condition 

*) They use here a great number of fishing-gear (seines) which fish very intensely, 


more than in our other enclosed seas. — 
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of the bottom, the depth, ete. have prevented a too reckless fishing, while, 
perhaps, they have been fished up for the greater part in the Limfjord or, 
perhaps, emigrate to the German Sea when they become ripe. 

The latter supposition will coincide with my view on the conditions 
in our other enclosed fjords and seas, from which the plaice emigrates in 
winter when ripe. 

Only the Cattegat has thus a real stock of plaice which can live through 
years independent of the stock of other seas. — 

The spot where spawning plaice are found in the greatest multitudes 
is evidently the nearest neighbourhood of Anholt. From this island ‘fishing- 
smacks, loaded with thousands of scores of lean fish which have spawned or 
are just spawning, are carried every winter to Copenhagen, where im spite 
of their proportionally considerable size they are sold at only ¢. 75 Ore 
(c. 10d.) the score. They are searcely eatable, so watery and thin are they. 

It is impossible to say how great a loss our fishery suffers in this 
way, as long as we have no statistics, but it has been the cause of grief to 
all who have seen these great multitudes of Jarge fish, which half a year 
later would represent large sums, be thrown away in this manner; much 
the more so as our object must be now to economize the stock in the 
Cattegat in order to get the greatest yearly profit by it. 

Spawning plaice are also fished elsewhere in our seas, for instance 
south of the isle of Moen; but these fish are rather small, and they are 
not taken in such large multitudes as at Anbolt. They are the poorest 
fish I ever saw used as human food, and, indeed, as a rule they are also 
scarcely saleable. 

A great number of plaice then do spawn in our seas, and enormous 
quantities of fertilized eggs drift about there in winter. This winter 
(1894) I have had them fished in Feng Sound by means of a tight bag 
with a diameter of about 2 feet. Sometimes about 1/, litre of eggs has 
been taken in less than 24 hours by making the current run through this 
bag. It is consequently enormous figures with which we must count m 
order to make out the number of eggs in our seas (see Hensen’s excellent 
researches; also: Report III. Dan. biol. Station. 1892), and we might think 
that there would be no want of eggs anywhere in our seas, as the currents 
in a few days will be able to carry them over distances which im a very 
short time can encompass all our shores and islands east of the Skaw. 

As mentioned in Report III there is however, among others, one factor 


which prevents this spreading of the eggs, viz. their specific gravity. 
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Hensen, who first has examined the specific gravity of the eggs of 
plaice, states it to be 1,3, at 17,;° C., corresponding to a salinity of 1,, %/). 
(See Bericht d. Comm. wissensch. Unters. Kiel. 1884, p. 304). 

All eggs of plaice, however, have not the same specific gravity, and 
in order to fix the limits within which it can change with eggs in our seas 
I made a closer investigation into this matter by means of the fertilized 
and living eggs which had been caught in the Feng Sound, and which 
were sent to me here in Copenhagen in a box which was isolated with re- 
spect to heat and cold, and contamed glasses with salt water in which the 
eges were floating. 

In a cold room I mixed liquids of different specific gravity by means 
of distilled water and common salt, and by conveying a number of living, 
fertilized eggs into these (by means of a glass pipette) I arrived at the 
following results: 

1) The lowest specific gravity at which all the eggs could float was 
lioisy at 9,,° C. (glass areometer), corresponding to a salinity of 1.5; °/. It 
must be observed, however, that among a great number of eggs there was 
one, apparently living and unhurt, which would not float at this specific gravity. 

2) The highest specific gravity, at which all the eggs sank to the 
bottom (of course I speak here only of living eggs), was 1jo1.) at 10° C.. 
corresponding to a salinity of 1,4 °/o. 

3) Already ‘at a specific gravity of Lj,4) at 9,,° C., corresponding to a 
salinity of 1,,5 °/5, a great number, more than half of them perhaps, sank 
to the bottom. 

These figures agree very well with those of Hensen, especially when 
we remember that his eggs, as far as I can see, were taken out of the 
plaice and not fertilized. 

There was among the eggs 1 examined some difference in the degree 
to which the embryos were developed, but this did not seem to influence 
the specific gravity. — 

Owing to thew specific gravity the eggs of plaice then are prevented 
from being carried by currents into many of our little seas, viz. into those 
whose salinity is lower than c. 1,,, °/); likewise they are excluded from the 
Baltic Sea properly so called (perhaps with a few temporary exceptions. 
See Petterson: Den svenske hydrografiska Expeditionen 1877, p. 116. — 
Kgl. Sv. Vet. Acad. Hand]. vol. 25, no. 1. 1892). 

We might thmk then that the propagation of the plaice, from this 
reason already, was impossible in water of a lower salinity than 1,,, °/); but 
there is a possibility that the eggs can be developed on the bottom, though 
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they are ordinarily developed while floating, and Hensen has mentioned, 
loc. cit. pp. 305—306 that this it not quite excluded from real life. 

According to Hensen’s investigations there are in the western part of 
the Baltic a great number ot eggs of plaice floating in the water, and he 
shows that, almost every month there occurs such a low salinity that the 
eggs must sink to the bottom; and according to his researches they do so at 
salinities lower than 1,,, °/). 

I have now shown that some eggs can float at salinities as low as 
1,4, °/9, but even such are not always to be found in this part of the Bal- 
tic. The eggs, consequently, must now and then sink to the bottom in 
these seas; but whether they are killed by this I cannot tell, though I think 
it very likely, as they are exposed to many dangers when they touch the 
bottom; as stated above, however, fry is not found in any great quantities 
in the Baltic (except perhaps quite exceptionally), at any rate not every year. 

It is not known’ if perhaps the young fish which have been hatched 
from the eggs require a still higher salinity for their further development 
than the eggs; it cannot be decided, therefore, whether it is this stage which 
the plaice cannot go through in the Baltic — but nobody, I suppose, will 
doubt that the hydrographical conditions excert a great influence upon 
these matters. — 

It is strange to see the little tender young fish of Plewr. flesus in 
multitudes on the shores of the Baltic Sea as far away as Bornholm, while, 
so to speak, there is no trace of young plaice. In the salt regions of the 
Cattegat on sandy beaches they often live mixed together. Is it now the 
eggs of Pleur. flesus or the pelagic young ones that can content themselves 
with a lower salinity than those of the plaice? 

The fry of Rhombus levis and particularly of Rhombus maximus are 
also sometimes met with in multitudes on the shores of the Baltic Sea trom 
which the fry of the plaice is banished. But I am not so astonished at 
this; for though the eggs of Rhombus maximus*) and levis are evidently 


*) Note: Fertilized eggs of Rhombus maximus require according to my researches 
a salinity of 2°/, in order to float, and will therefore only quite exceptionally be 
able to float in the western part of the Baltic. — 

Cunningham: Studies of the Reproduction and Development of Teleostean Fishes 
occurring in the neighbourhood of Plymouth. Journal of the Marine 
Biological Association of the United Kingdom. Vol. I (N. 8.) 1889—90, 
pp. 10—54. With 6 plates — gives the specific gravity of the eggs of 
the following fishes: 2 

The eggs of Pleuronectes microcephalus floated easily in water of a specific gravity 
of 1,026, but sank in 1,023; — the specific gravity of the eggs about 


1,024, — Corresponds to a salinity of c, 2,9 °/,—3°/,. 
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very rare in these parts, the pelagic stage of the fry after all is so different 
from that of the genus Plewronectes and evidently, according to my experi- 
ences in aquariums, on the whole far more hardy, and particularly not afraid 
of less saline water; in such we often see the pelagic young ones swimming 
about, while the young plaice at the pelagic stage must always be looked 
for im the most saline water we have in our seas. 


On the food of the flat-fishes. 


As to the food of the plaice I shall mention here only that the grown- 
up fishes, as it is well: known, principally live on bivalves, in our seas par- 
ticularly Abra alba, Mactra subtruncata and elliptica, Corbula nucleus, Mytilus 
edulis*) (of which they prefer the little ones), Solen pellucidus, Macoma bal- 
hiea, etc., but that they eat also other animals, for instance the young ones 
of Amphidetus cordatus, more particularly however Annelida, chiefly Areni- 


cola marina. 


The eggs of Solea vulgaris = c. 1,0265. — Corresponds to a salinity of c. 3,23°/,— 
3.5 °/,. 

The eggs of Scomber floated at a specific gravity of 1,0265—1,026. Corresponds to 
a salinity of c. 3,5 °/,—3,17 °/). 

Hensen (4. Bericht. 1884) states the specific gravity of the eggs of cod to be 
1,0131 — at 17,5° = 1,72°/, of saline matters. 

Tt will be understood after these statements of the specific gravity, why many 
eggs of fishes are not carried into our smaller seas by the currents, but stop in 
the northern Cattegat. — The various sorts of pelagic eggs are indeed geographi- 
eally distributed in the seas according to their specific gravity, and this of course 
influences the distribution of the grown-up fish. How great influence, I wonder, 
has this factor in the distribution of the lower animals? Cmp. my statements in 
»Hauchs Togter« (>General Results«) concerning the great influence of surrounding 
physical conditions on the distribution of the lower animals in the Cattegat. 

*) Note. In »Nordisk Tidsskrift for Fiskeric 1876, pp. 51—53 has J. Collin described 
some plaice from the Limfjord, which had a peculiar »ring« through their mouth. 
This ring, which is without any break, hangs loosely out of the mouth and through 
the gillopening on the blind side, and is so strong that the fish may be carried 
in it without bursting it. It consists partly of various alge, especially of the 
genus Polysiphonia (Hutchinsia) and strips of Zostera, partly of a tough animal 
mucus. — He calls these plaice »ringplaices. — 

Together with Dr. Kolderup-Rosenvinge I haye once seen some of these fishes. 
which at certain places are not rare, in the Limfjord, and by means of the micro 
scope the tough threads in the rings were proved to be byssus-threads of 
Mystilus edulis, which the plaice here eat in great numbers. 

I suppose that the ring is formed quite »accidentally« by the breathing-movements 
of the fish, when long byssus-threads are hanging out of its mouth and can reach 
others which are hanging out of the gill-opening. 

Whether all rings of these »ring-flounders« consist of this matter I cannot tell. 
Strange to say, I never saw them except in the Limfjord. (As to the details 
emp. Collin). ; 
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In the German Sea I have seen large plaice quite stuffed with the 
large Mactra stultorum, which here evidently plays about the same part as 
Mactra substruncata ou the northern Lesa banks. — 

Plaice of the groups 1 & 2 seek, all of them, the same food as the 
grown-up fishes, though they cannot take the large bivalves on account of 
their small mouth; from this reason they often seek the fry and the 
smaller species of bivalves. The food of course is also highly dependent 
on the species of bivalves which live in the sea; at one place Mactra only 
are eaten, at another only Corbula, because no others are to be found. 

The 0-group of the plaice, on the vther hand, at first observes an 
essentially different diet. During their pelagic stage Copepoda evidently 
play the principal part; but in the month of June (on the sand-banks off 
Kjerteminde) I have found plaice of 1'/,—1%/, inch still living on Cope- 
poda, Cladocera, Ostracoda, and larve of bivalves. In August when the 
plaice had reached a length of 2—3'/, inches on the sand-banks off Kjerte- 
minde, they had quite changed their diet, and were now eating IJdothea, 
Gammaride, smaller Annelide, and the fry of bivalves; moreover they had 
much sand in their stomachs as the bigger ones also use to have. In the 
end of September, near Kjerteminde, when the fish were c. 3—5 inches 
long, they scarcely eat anything but young Mactra and young Cardium 
edule, so that they now in the main took the same sort of food as the 
older plaice. — 

Of the other species of flat-fishes which from an economical point of 
view are of importance to us, I cannot give so detailed information with 
respect to their food in their various ages as 1 have given with respect to 
the plaice, but I can say at any rate that Plewr. flesus has much in com- 
mon with the plaice. Both species live in the same manner and partly at 
the same places when they are young; but there is some difference when 
they are grown-up, Pleur. flesus preferring to live in the zostera regions and 
in muddy seas, while the plaice seeks the open seas with clean sand depo- 
sits. In the food, therefore, of the grown-up Plewr. flesus the fauna of the 
zostera plays an unportant part, and its principal food must be said to be 
Riissoa, Idothea, larve of Tipulide, Annelide, ete., bivalves, however, as 
the young of Mystilus edulis, Corbula nucleus, Macoma baltica, being scar- 
cely less important. (See Biol. Stations Beretning I. 1890). 

The food of the young Plewr. limanda, in the few specimens (c. 13™™ 
long) that have been examined, consisted of Copepode but of other species 
than those which the plaice and Plewr. flesus take; when older, it is parti- 


cularly Crustacea and Annelide it seeks; it is far less greedy alter bivalves 
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than the plaice and the Plewr. flesus. Only with respect to the Annelide 
Pleur limanda may be charged with eating from the plaice. — In confinement 
Plewr. limanda is far more greedy after what little animals that may be 
offered it as food than the plaice; I never succeeded in making the latter 
eat anything whatever in the tanks on board. — 

In contradistinction to the species of Plewronectes, which live on lower 
animals, the species of Rhombus are piscivorous when grown-up. 

The young Rhombus maximus, particularly, I have this year had the 
opportunity of examining on the sand-banks off Kjerteminde and on the 
other shores of Funen, where it was found together with the not yet one 
year old fry of the plaice (the O-group). — The pelagic young ones of 
Rhombus maximus (and surely also the young Rhombus levis) eat chiefly 
Copepode and such little animals, and im confinement they can easily be 
fed with them. — When, in the end ‘of July, the fry is living on the 
sand-banks among the fry of plaice ¢. 1—2 inches long, I have in the 
stomachs of Rhombus levis exclusively found Myside of which I have 
often at this time of the year fished 1—2 stone in one haul with Ammo- 
dytes-seme. — In August I have found Fhombus marimus at the same 
places, 2—21/, inches long, also filled with Mysis and without any sand in 
their stomachs. 

In the end of September I found a 2 inches long Gobius in the sto- 
mach of a Rhombus levis which was 5'/, mches of length, so that the young 
Tthombus now towards winter, when the Myside partly disappear, are able 
to take the same sort of food already as the grown-up fish. 

Ii is characteristic that the fishes of the genera Rhombus and Pleuronectes, 
though they are taken in the same haul, choose quite different food, the 
former swimming animals, the latter digging or creeping ones; only at 
their very youngest stages they take both of them Copepode and the like 


little bemgs. — 


A Comparison between the growth of Pleuronectes platessa, 
Pl. flesus, and Pl. limanda, together with observations on the 
influence of the fishery on the same. 


As indicated by the curves over leaf, representing the growth of a 
trienmal species of fish, we shall, when we examine its size-groups, now be 
able to find 4 distinct groups (0, 1, 2, 3), now only 3, the groups 2 and 3 
having been amalgamated. 

It is only necessary just to mention that the 0-group represents all fish 
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younger than 1 year, the 1-group all fish between 1 and 2 years, and the 
2-group all between 2 and 3 years; each of these groups is consequently in 
the main an annual series which, however, is often closely connected with 
the preceding and following annual series. The 3-group, on the other hand, 
does not only represent the fish between 3 and 4 years, but on the whole all 
specimens over,3 years. We might expect that this last mentioned group would 
contain an overwhelming number of specimens, but it does not seem to be 
so. As it has also always been supposed, the mortality of the tender try 
(not to mention the eggs) must be great, and though it is difficult to avoid 
mistakes in making an estimate of the number, based on our enumerations, 
I do think I can perceive a decrease in number, for instance in the young 
‘plaice from their 1st to their 2nd and 8rd year, so that, for instance, the 
l-group contains fewer specimens than the O-group. But the reason of this 
might be that it is easier to catch the little fish, because they keep together 
on shallow water, so I shall not enter further into this question. — 

While the groups 0, 1 & 2 are'changed im size in the course of the 
year, the upper part of the 3-group will always be confined by a more or 
less constant curve. ‘The lower part of the 3-group, on the other hand, is 
much changed because it is amalgamated with the 2-group at a certain time 
of the year. A lime, where this amalgamation takes place, will be perceived 
at about 10 inches on the table. All specimens above this line may be called 
mature and grown-up, i.e. the specimens of the species longer than this have 
generally spawned once, or are just going to spawn, and they do not now 
grow so quickly that we can distinguish between the various annual series. 
The single individuals, however, may still grow, though perhaps but few of 
them do so, and only quite gigantic specimens reach 14—141/, inches. — 

When we examine the size-groups of some species of fish in a certain 
sea, we will often find only one or two annual series there represented; the 
youngest annual series (the 0-group of the plaice is for instance quite miss- 
ing in the parts of the Baltic Sea which we have explored (see table VII & 
VIII); the 1-group and, particularly, the 2-group are on the other hand 
abundantly represented; the 3-group is so scarce that we are compelled to 
believe m an emigration from the Baltic Sea of its specimens. 

Something like this is the case also with Plewr. limanda (see table XI). 
Tis 0-group is missing, as far as we know, in the Baltic Sea east of Falster 
and Sealand, and its 3-group is there exceedingly rare. The table shows 
also that the 3-group is not to be found everywhere in the Cattegat, while 


it is very numerous at certain places (column 1). 


or 
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In the occurrence of Pleur. flesus (table X) we have an analogon to 
the various dwelling-places of the plaice and Plewr. limanda at their various 
stages of life. We find that the O-group, but also the 3-group, of Pleur. 


flesus is abundantly represented in the Baltic Sea, while on the contrary the 


I-group and, particularly, the 2-group are less frequent; yet they are more 
numerous there than in the Cattegat, where they are so rare that I have 
formerly supposed they lived in fresh water at this age (see Beretning IL, 
Dansk Biol. Station 1892, p. 19). Its frequent occurrence in columns 1 & 2, 
table X, at the mouths of Mariagerfjord and Limfjord, as also at Gilleleje, 
and its scarcity in the northern Cattegat, where they are common when 
quite young, really indicate the same. Moreover Plew. flesus is often seen 
immigrating into brooks, rivulets, and lakes, and are known to occur here in 
great numbers; but the question has ueyer been examined with the above 
statements to help us. — It is possible after all that some of these Plewr. 
flesus, 1—2 years old, live in the zostera region, and from this reason 
generally avoid the flat-fish-seines; but in the Cattegat where seines may 
very well be employed, these annual series of Plewr. flesus are not found at 
all. That they occur in so great numbers at Bornholm is perhaps because 
they look upon the Baltic as by half a fresh-water sea. : 

That Plewr. flesus is not at home at any rate in the northern parts of 
the Baltic Sea seems evident from R. Lundbergh’s statements p. 464 in 
» Trawl Net and Beam Trawl-Fishing. 1885« where he says that Pleur. flesus 
only in very exceptional years, for instance 1883, occurs in the northern 
parts of the Bothnian Gulf, »where this fish is else not known and where 
he do (does) not appear in every tenth year«. 

Something like this is said also of the cod and ©. scorpius which both 
of them have pelagic young ones like the flounders. 

Though thus the 0-group of Plew: flesus is known in the Baltie Sea, 
while that of the plaice chiefly lives in the Cattegat and the Belts, it does 
not seem that Plew flesus is able to breed in quite fresh water or in the 
northern part of the Baltic Sea. Investigations into this matter, particularly 
information as to the occurrence of eggs in fresh water, would be very 
desirable *). 


*) Note: Not till then can we judge of the value of G. Duncker's: »Der Elbbutt eine 


Varietiit der Flundere; for though we may find specimens of Plew-. flesus with 
»yollstindig gereiften Geschlechtsprodukten« and »ganz junge Exemplare« in the 
Elbe, this does not prove that young ones can come out of the eges, or that the 
young ones that have been found come from the fresh water. He himself has 
seen no young ones which had not already grown unsymmetrical — says he. 


‘ 
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We may easily in tables X & XI as also in tables I & II (Gn Beret- 
ning Biol, St. IIT) with respect to Pleur flesus & limanda find something 
which may be called the constant curve (see the table p. 32), that of Pleur. 
limanda reaching from ¢. 8—12 (131/,) imches, that of Plewr. flesus from 
c. 10—141/,. The latter, however, is much more common (see table) than 
the former, and by glancing over the headings of the columns we shall see 
that the curve of Plewr. flesws is found almost exclusively in the fjords, the 
Belts, and the Baltic Sea, rarely in the open Cattegat where Plewr. flesus 
goes only in the breeding-time. ; 

As to Plewr. limanda the curve certainly occurs in the open Cattegat, 
the proper dwelling-place of this fish, but very rarely only compared to the 
great numbers of younger fish; but off the mouths of Mariagerfjord and 
Limfjord (near the shores consequently), in the Lesser Belt at Feng, and in 
the little seas around Samse the 3-group plays a greater part. All these 
places are so situated that fishery with plaice-seine seldom, if ever, is carried 
on there. At Feng, however, the plaice-seine was introduced in 1891. The 
open parts of the Cattegat, particularly north of Grenaa-Kullen, are as it is 
well known the proper place for this fishery. 

On the other hand, it must be owing to emigration, evidently, that 
the 3-group of Plew. limanda & flesus is not found more numerously by the 
frequent explorations in the Baltic Sea east of Falster and south of Sealand. — 

I have worked very much in order to find the situation of the con- 
stant curve with respect to the plaice (see table N—VII). Table I, which 
shows the fishermen’s takes, and often represents the single big fishes picked 
out of a great number of specimens, can from this reason not be employed 
for this purpose. 

Tt will be in vain in these seven tables to look for something like a 
decided 3-group; the nearest approach to it is found m the Great and the 
Lesser Belt and in the Baltic Sea, and the group is here generally either the 
result of long time’s fishery (Kjerteminde, Feng), or it is not very numerous, 
as in the Baltic Sea (or perhaps, in part, not so old as it has been supposed to be). 

It is remarkable that no such 3-group can be pointed out in the Cattegat 
(and the Limfjord); and the fishermen have told me (and proved also in 
deed) that they too have been unable to do so, in March 1892 (table VI, 
column 8), though the whole fishing-fleet searched most eagerly; yet, after 
all, it is seen in table I that large fishes are to be found in the Cattegat 
in smaller numbers. 

When, therefore, the 3-group is missing in the Cattegat, the reason 


must be that the large plaice are not numerous enough to show the same; 
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for there must grow up a 3-group if the plaice is left to itself. We may 
draw this conclusion, partly from analogy with other fishes (Plewr. flesus d 
limanda), partly because we can trace such a one already in the seas to- 
wards the south, where the plaice-fishery is not carried on very much. 

In order to see how the plaice look at spots where for years there has 
been no intense fishery, I got measurements of plaice from the Icelandic fjords 
(table IX). They have been caught by the fishermen in plaice-seines with large 
meshes, exclusively in order to catch as many and as large fishes as possible 
in the shortest possible time. The small annual series, 0 & 1, are therefore 
not represented at all in the table (they go through the meshes), and the 2- 
eroup is scarce too, as the fishermen, of course, have searched most for the 
3-group. I cannot prove that it is the latter which is so strongly represented 
in table IX by fishes of c. 17-—29 inches; but it must be the 3-group I sup- 
pose, if the plaice have not a 4-group — and there is nothing to indicate that. 

To prevent any mistakes, I shall add that while the plaice in table I 
are often picked out among a great number of fishes, consequently not represen- 
tative of any seize-groups as these occur in nature, the fishes in table IX are 
measured promiscuously just as they came up with the seine. Only, as the 
latter had large meshes, the specimens smaller than c. 8—10 inches were not 
caught. 

In some of the Icelandic fjords then there is a 3-group, but is it missing 
in the Cattegat. We might suppose, certainly, that it emigrates from the Catte- 
gat, as it seems to do from the Baltic Sea and the Limfjord, but this supposi- 
tion is very improbable, 1) because we still find traces of a 3-group in the 
Cattegat in such large fishes as do not in size follow immediately after the 2- 
group, but are much larger (21—22 inches long) — (see table I); these large 
fishes are found at places where till this day the plaice-seine has been least 
used, because the water has been, now so deep, now filled up with stones on 
the bottom; 2) we can remember that the plaice a few years ago were larger 
in the Cattegat than they are now. — The latter is a fact everybody has 
observed who has had anything to do with this matter for some years; nay, 
the consumers who only eat the fish can tell us so. But it cannot be proved 
with figures, nobody, as far as I know, having written down 10—15 years 
ago what the plaice used to weigh in the Cattegat — nor have the fishes been 
measured *). 


I am sorry this has not been done; for I am now obliged to 


*) Compare however Chapter IT later on, 
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believe in this and to show how well it agrees with the phenomena which 
otherwise will be brought to light to explain this matter. 

When the 3-group of plaice and Pleur. limanda is so scarce in the Catte- 
gat, compared partly to the Icelandic fjords with respect to the former, partly 
to our enclosed-seas, I think the reason is that it has been fished up, the plaice 
on purpose, 1 order to sell it, Plewr. limanda chiefly unintentionally as this 
fish is of very little consequence as a commodity. As Plewr.limanda, however, 
is rather a delicate fish, the mdividuals are generally killed while they are 
caught; but Plewr. limanda is, partly, smaller than the plaice, partly it has 
not been pursued intentionally, the result of which is that it has not suffered 
so much as the plaice, so that it can still produce a 3-group at several places. 

Plewr. flesus is not pursued with the large vessels, as it lives more 
inshore, also because it is nearly worthless in the wholesale trade; from this 
reason, among others, this fish is so often represented by its 3-group; its way 
of living (1. e. that it lives in fresh water) might perhaps also be conducive 
to this phenomenon. 


The lemon Dab (Plewronectes microcephalus). 


During these fishery experiments in the Cattegat have, in all, only 3 
young ones of this species of fish been caught. They were 4!/,, 41/,, and 41/, 
inches long, and were caught in the northern Cattegat, as far as I know 
not on particularly deep water, and on hard bottom. — Quite ripe fish, with 
ripe spawn and milt, I never saw in the Cattegat; but it seems that the 
spawnine-time occurs in the month of June or thereabouts; after that time 
many spent fishes were seen, before that time many nearly ripe ones. It seems 
doubtful to me whether it spawns in the very Cattegat in greater numbers. 

With the above exceptions J have not succeeded in gettmg any spe- 
cimens smaller than ¢. 91/, inches in length, and those above this size seem 
all to have been mature. If little specimens were living im numbers in 
the Cattegat, we must have found more of them with our seimes (which had 
small meshes), though the young ones of this flat-fish are able perhaps more 
easily to avoid the seines than for instance those of Plewr. cynoglossus, as the 
species, | suppose, lives most on hard bottom with stone, where it is impos- 
sible or at any rate time-wasting and difficult to draw seimes*). 


*) Note: Cunningham (Jour. Mar. Biol. Ass. 1891, p. 113) seems most inclined to think 
that the young ones live on deep water and from this reason have not got into 
his fishing-gear near Plymouth. 
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The fishes mentioned in the tables have been bought from the fisher- 
men and are all of them caught in the deep northern and eastern Cattegat, 
with seines as well as with nets, generally on 10—20 fathoms of water. 

Pleur. microcephalus, evidently, does not seek so deep water as Pleur. 
cynoglossus; but like the latter it does not live in great numbers m the 
southern Cattegat or in our smaller seas. The principal fishing-place for it 
is Frederikshayn. The males seem to be a little smaller than the females, 
both with respect to the average and the maximum size. 

From the shores of Norway we know little young ones of this fish. On 
the shores of England its little young ones are rarely caught in spite of all 
exertions. (See Williamson: 11. Report Scot. Fish. B. pp. 271—73). H.W. L. 
Holt and H. C. Williamson state its spawning-time on the English shores to 


be May—Septbr. 


The pole Dab (Plewronectes cynoglossus). 


Rather considerable quantities of Plew. cynoglossus are yearly carried to 
Frederikshayn, caught in the deepest parts of the northern and eastern 
Jattegat on soft clay deposits, as for instance north and east of the Skaw, in 
Leeso-Rende, towards the Swedish coast, ete. Farther southwards it is searee. 

During the present researches it has been fished only a few times; the 
specimens in the tables have all been bought from the fishermen. 

Already Kroyer calls the attention to the fact that no young ones of this 
fish are to be found in the Cattegat, and I never saw any specimens from this 
sea smaller than 10 inches. Plewr. cynoglossus seems to be a deep-sea fish 
which, as a rule, does not breed at all in our seas. 

Judging from the development of the sexual organs in spring, it does 
not seem unlikely that its spawning-season occurs in summer, as it has 
from various sides been stated to do. Its young ones are known from the 
shores of Norway on deep water (Lilljeborg, p. 393) and from the shores of 
Ireland on 80 fathoms of water (see Holt: Survey of Fishing Grounds, p. 343). 
Tt is seen from the tables that also the males of this species are somewhat 
smaller than the females with regard to the average as well as to the 
maximum size. I do not know ever haying heard any complaint of a decrease 
in size and number of this species of fish in our seas, which agrees well with 


the supposition that it is not till it is grown-up that this fish enters our seas 
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from the deeper regions (the Skager Rack) where it is not pursued by the 
fishermen or at any rate only very little. 
Tt prefers particularly soft clay deposits, wherefore Fabricius’s name 


Pleur. saxicola fits it very badly. 


The Halibut (Aippoglossus maximus). 


On basis of my own investigations I can say here only with respect to 
the halibut that young ones, somewhat smaller than two feet, are pretty often 
caught in the northern Cattegat. 

Large specimens of this fish have during these few decennaries become 
more and more scarce in the Cattegat. It evidently requires a long time to 
become »>full-erown«. 

The 24. March 92 I saw a male of 20 inches and two females of 14 and 


16 inches in Frederikshayn; they were all without ripe milt or roe. 


The long rough Dab (Drepanopsetta platessovdes). 


(Syn: Hippoglossoides limandoides.) 


A great number of Drepanopsetta platessoides have been measured during 
these investigations (see table XIV), and none of them haye been bought of 
the fishermen, who always throw away these fishes as of no value. Only one 
of the specimens that were caught was smaller than 3 inches; perhaps they 
go through the meshes of the seines at this size and smaller, for the young 
fish are very narrow. Also m England and Scotland the young ones seem to 
be very little known. JLilljeborg, however, mentions a young one in »Sveriges 
och Norges Fiskar«. 

Besides the grown-up fish (females) which, rather remarkably, have been 
found only in small numbers, we can find in the table two distinct annual 
series. ‘The youngest series (in the table a little more than one year old) is 
in the spring 1893 represented in column 8 from Leeso-Rende (26. April) by 
specimens of (23/,) 31/,—41/, imches; it is seen later on to grow in the course 


of the summer and autumn. This series, the youngest we know, is always 


ee =. 


40 


caught on deep water (10—38 fathoms), and most numerously on the deepest 
water. — Of the fry from the winter and spring 1893 I have in 1893 been 
unable to find any trace anywhere in the seas. It must also, I think, live on 
deep water; on shallow water it is certainly not in our seas. That it should 
not live here at all is not likely, I think, as the one year old fry is found m 
our seas as far into these as the northern parts of Funen and perhaps farther. 
It is remarkable too, however, that we find so few males of these fishes in 
our seas; yet, according to Fultons’s investigations on the coasts of Sectland, 
this seems to be the rule there also. 

The next series (a little more than 2 years till 21/, etc.) is very common 
in the tables, and is nearly always caught together with the younger series; 
it extends in summer over specimens between c. 5—8 inches, but neither this 
nor the younger series has at the same time quite the same size everywhere in 
the seas; there is for instance a perceptible difference in the size of the series 
in the month of July (both in 1892 and in 1893), so that they seem retarded 
in their development (particularly the younger series) in the deep seas of the 
northern and eastern Cattegat (see in the table columns 5, 11, 12 from »East 
of Leese 27—38 fths. 1. July 92«, »The Skaw 33 fths. 7. July 1893«, »North 
of Anholt 21 fths. 21. July 1893«) compared to the other places, which are 
all of them either situated on much shallower water or at any rate (Leeso- 
Rende) situated in such a way that the hydrographical conditions are essen- 
tially different from those of the former places. 

The deep places will be influenced by the summer temperature much 
later in the year and then in a much slighter degree; the winter temperature 
on the other hand is not so low at these places. Whether now this circum- 
stance is decisive in this question I cannot tell, but the hydrographical condi- 
tions are on the whole very different at the said places. 
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Among the specimens between 7*/, and 13 inches I have found several 
which had evidently lately spawned in spring, to judge from the large, 
empty ovaries; a single female with running roe was found as late as 
5. April 1893 at Kjerteminde. I must think, therefore, that their breeding- 
season occurs in winter and early spring; this agrees also with Scotch 
statements. 

Why the large specimens are so rare is a question which has occupied 
me much after my attention had first been called to it; this was not imme- 
diately; as this fish plays such a small part in our fishery I originally took 
but little heed of it. 


I do not know that I have seen any males larger than 8 inches; Fulton, 
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however, states 12 inches to be their maximum size (10 Report Scot. Fish. 
Board, p. 240, table). The females on the other hand become much larger, 
in our seas as large as 13 imches, according to investigations by Krgyer and 
myself. 

This relation between the sexes, that the males are so exceedingly rare 
and much smaller than the females, so that the mature females, ¢. 8—13 
inches, are generally larger than the males ever become, is something quite 
exceptional among our flat-fishes. Fulton states that both males and females 
are able to breed with a length of 5 inches. 

The large specimens of Drepanopsetta platessoides, just as well as the 
small ones, live on deep water; in the Cattegat, therefore, on the soft clay 
deposits, and in our smaller seas on the mud deposits which are often co- 
yered with decaying zosfera, and rather stinking. Without becoming rare 
this fish goes down as far as into the western part of the Baltic Sea. 

I do not feel sure at all that I have explained the annual series of this 
species of fish correctly; to do so I had too few specimens both of the grown- 
up fish and the quite small ones. 


The Turbot (Rhombus maximus). 


We have succeeded during these investigations in finding this year’s fry 
of Rhombus maximus in great numbers on shallow water where it lives 
together with the young plaice, Rhombus levis, and Pleur. flesus. 

Already before this I have observed the pelagic young ones, which are 
considerably larger than most others of our pelagic young flat-fishes. I have 
seen these in the open Cattegat as well as in the harbours of this sea, and I 
have seen them also in the Great and the Lesser Belt. They do not seem, 
therefore, to be so exclusively dependent on a high salinity as the plaice are. 
This year (1893) young ones of 1893, 1/,—4 inches long, have been found in 
multitudes on the shores of the Cattegat, in the Belts and the Sound, nay on 
the Baltic shores of Lolland and Falster; even at Bornholm they have been 
found in great numbers. All these places are situated on open shores; we 
have not met with these little young ones in the fjords. This fry did not 
appear till the month of June and July and particularly in August— October, 
which agrees very well with the fact that the spawning-season of Rhombus 


maximus occurs in the months of May—July im our seas; in October they 


had reached a length of 1—c. 4 inches. (See table XV.) 
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5 
inches long, had been found on the open shores; these must belong to the 


In spring, as late as the month of June, only a few young ones, 3 


fry of 1892, and were consequently 1 year old. As just mentioned only a 
few were found, between ec. 3 and 5 inches, and they could scarcely represent 
the whole annual series of 1892, most likely they were only »retarded« spe- 
cimens; where the rest of this annual series lives I do not know, as it has 
not been possible for me to fish many specimens of such sizes, c. 3—6 (7) 
inches, as may be supposed to be one year old. I must suppose that this 
annual series lives at places where the fishermen generally do not fish for 
them, and where I have not been able to draw the seines on account of stones 
or too much vegetation *). 

I do not think these small fishes live on very deep water, for young 
specimens of Rhombus maximus, a little larger, c. 81/,—10'/, inches, are not 
rare in our fjords. (See table XV, column 11 from Gamborg Fjord.) 

The two years old fishes I must look upon as represented in the Catte- 
gat by the specimens of c. 6(7)—10 inches; they are very common (see the 
table) in the 8. W. Cattegat, in Gamborg Fjord, and the Baltic Sea at Born- 
holm. Specimens from the Cattegat between 101/,—17 inches must, I think, 
be looked upon as a third annual series. As to the age of the larger spe- 
cimens, I shall say nothing; perhaps there is a 4th series. 

Fr. Day says (»British Fishes«) that young ones of Rhombus maximus, 
3 inches long, in the Southport Aquarium in the course of 21/, years reached 
a weight of 10 lbs. each, in 41/, years 20 Ibs. These statements agree very 
well with the above; but so many opinions have heen set forth with respeet 
to the weight of fishes, that we scarcely know what to think; and, sure enough, 
they do grow very differently under different circumstances. 

The largest spawner I have measured is 30'/, inches long; the milters 
do not appear to grow so large. 

Quite remarkable is the numerousness of the smaller specimens in the 
Baltic Sea and the Belts; might not this indicate an emigration of the larger 
ones from these places to the Cattegat? (See under The Plaice.) 

This species of fish is supposed to have decreased in a still more alarm- 
ing degree than the plaice; its average size, particularly, is diminished, 


*) Cwmingham struggles with the same difficulty. My aboye supposition with respect 
to the size of the first annual series agrees however very closely with his measure- 
ments (from Concarnean) of specimens of Rhombus. maximus brought up in confine- 
ment, ec. 2—7'/, English inches in the first year and c. 7,—11 in the second 
(oI. M. B. Ass. Plym (N. S.) vol. I<, p. 357). 
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perhaps not its number. Rhombus maximus becomes sexually mature in our 
seas with a length of ¢. 11 mches, in the Baltic Sea perhaps even smaller. 
Tt is found with ripe roe and milt in the Cattegat as well as at Bornholm, 
but in our smaller seas (the Belts and the Sound) and more southwards I 
heyer saw its spawn floating in the sea in large quantities; I have there met with 
many more young ones than ova. The latter evidently require a high salinity 
in order to float, and are said to be inclined to sinking at a certain stage 
in their development. (See Holt: J. M. B. Ass. Plym. (N.8.), vol. II, pp. 
399—404). The spawning-season occurs in May—July, and ripe fishes are 
not uncommon at that period, as they seem to be on England’s shores. Not 
till lately they have there learnt to know its eggs (see Holt: loc. cit.); I have 
here in Denmark known them for many years. 

Rhombus maximus is caught far into the Baltic, and is even rather com- 
mon in Stockholm’s Skergaard (Lilljeborg p. 317); it must therefore be sup- 
posed to undertake lone migrations; for at Stockholm they are certainly 
unable to breed. 

Rhombus maximus does not become much longer than Rhombus levis 
(c. 31 inches), but as it grows older, it increases quite remarkably in weight 
and thickness. It often reaches a weight of c. 25 lbs.; if it is lean it weighs 


much less. 


The Brill (Rhombus levis). 


The tender fry of Rhombus levis from 1893 I have not found by far 
in such great numbers as that of Rhombus maximus; some specimens however 
were found in the months of July, August, and September, betveen */, and 
31/, inches long, in the Cattegat as well as in the Beits and at the isle of 
Mgen and at Gjedser, but none at Bornholm, where Rhombus maximus is 
common. They were found together with the fry of the latter, on clean 
sand bottom and quite shallow water. 

Of the larger fry (from the previous year), on the other hand, there were, 
remarkably enough, found proportionably more individuals than of Rhom- 
bus maximus of the same age (see table XVI); they were c. 3—-6 inches in 
spring, and were found on rather shallow water near the shores. I do not 
know, however, whether this is the ordinary dwelling-place for this annual 
series; to know that I have too few details. 

The specimens of c. 6—10%/, inches may perhaps be looked upon 
as the two years ‘old ones. Rhombus levis is becoming ripe with 


44 


a length of c.11inches. A third grown-up (mature) annual series and perhaps a 
fourth are most likely represented by the specimens from ¢. 12——23 inches. 
The milters do not seem to reach the spawners in maximum seize, nor do 
they reach them in average size. The largest spawners I have measured are 
c. 26 inches, the largest milters only c. 23. The fish is thus scarcely as large 
as Rhombus maximus, avd particularly not so weighty. 

The spawning-time agrees with that of Rhombus maximus: May—July; 
in that period spawning individuals are not rare in the Cattegat. Its eggs 
are larger than those of Rhombus maximus. Also this fish is said to have 
suffered much from the too eager fishing In the Cattegat in these later years. 

It is scarcely so numerous in the Cattegat as Rhombus maximus; in our 
narrow seas in towards the Baltic, it is at any rate much rarer, and in the 
Baltic Sea it is found even far more rarely than Rhombus maximus. It will 
be perceived that the 2nd annual series of this species of fish, like that of 
Rhombus maximus, is particularly abundantly represented in the seas about 
Grenaa where they are fished much with gill-net. This may be looked upon, 
perhaps, as a parallel to the fact that the younger annual series of the the 
plaice (not the youngest though) in our inward seas (particularly in the Bal- 
tic east of Sealand and Falster) were so numerous, and that the older fish 
must be supposed to emigrate from this place to the Cattegat. 


The Norvegian Topknot (Zeugopterus norvegicus). 
Of this rare flounder, which is of no value for the fishery, two specimens 
were taken during these investigations, both east of Leese, on the 1. July 1893, 
on a depth of respectively 27 and 38 fathoms. Our two other species of this 
genus, Z. megastoma and Z. punctatus, are very rare; nay, I have seen only 
one single little specimen of the latter in the Cattegat in these 10 years, and 
the former I have never found. They are of no interest at all to our fishery. 


The Megrim (Arnoglossus laterna). 


24. June 92 werefound 2 specimens N. of Anholt lighthouse on 10 faths. of water. 


29. — - — 1  — _ East - Hirtsholmene Ae — 

— - — 6 — NE.- — 1 See — 

-_ — - a= 2. — N.W.- o= - Ae — 

1. July - — 1 — _ East - Lesg - 64, - = 

-_ — - — 23 - -10—-15- 
— 91 — 46 —  1/, Dan. mile NW. of Kobber- 


grundens lightship- 10 - — 
The latter 46 specimens were caught in one haul with the seine (see table XVI) 
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Tt seems that there is here an indication of a younger annual series be- 
sides the grown-up mature ones, at any rate of the males. The females 
had ripe spawn, quite ready to be shed. The eggs had a pale oil-globule, 
and were estimated without a microscope at between */, and */,™m in diameter. 

The males, at any rate the larger ones, were, I presume, also mature. 

1886 I had onboard the »Hauch« taken 5 specimens of this little floun- 
der in the southern Cattegat. 

Strange to tell, it was not found again in the Cattegat in 1893 by Bay 
and Hansen. 

This fish is practically of no importance to our fisheries. 

Tt is not likely I think, that such a small fish as this requires three 
years in order to be developed, such as the larger species do; it will be fair, 
therefore, to attribute to it two annual series (see table XVII), the first annual 
series, and the second or the grown-up fish. 


The Sole (Solea vulgaris) 


The sole is a very common fish in the Cattegat; a considerable fishery 
is carried on for it both im the northern and in the southern part. 

At certain times of the year, in the summer, the soles approach the coast; 
they go into the Issefjord, for instance, in the months of May—June, and 
produce in this time ripe spawn; whether the latter is shed there I do not 
know for certain. Also after the spawning-time the grown-up soles will live 
on the shores of the Cattegat on shallow water. In winter, however, they are 
found on the deep only, on the soft clay deposits, in which, according to the 
fishermen’s statements, they lie bored down, so that the men must make the 
seines cut deeply down into the clay in order the catch them. — The night 
is said to be the best time for the fishing of soles, and I must believe that it 
is so; for in all our hauls we have only exceptionally got any soles, and all 
the draughts were made in the day. 

The specimens we have measured (table X VIII) are, with exception of 
the little ones, bought of the fishermen; they are said to catch much’ smaller 
specimens than these at other seasons, viz. when they employ semes with 
small meshes particularly adopted for soles; but such fishery could not pay 
at the time when I studied this matter, and was consequently not carried on. 
The fishery for this fish is said to have decreased much, just because it was 
pursued so eagerly with seines with small meshes. 

The female soles. (as will be seen from the tables) are already able to 
spawn when they are c. 9 inches long, so that all larger than that as a rule 
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may be called grown-up; the largest ones are c. 18 inches long. The males 
are less numerous than the females and altogether somewhat smaller. 

I have succeeded in finding only proportionally few soles smaller than 
9 inches, so that I cannot with certamty speak of their growth and age; it 
appears however from the table that the fry of the year in August—October 
is from !/,—2 inches long and lives on the more shallow, sandy beaches 
together with other young flat-fishes. The spawning-season occurs in May, 
June (and July), so that these little ones are very young. Specimens of 
3—5 inches I have got at the same places in small numbers already in 
the foresummer; they must have been born in the preceding year, and 
are consequently ¢. 1 year old. 

I must suppose that, in analogy with several other flat-fishes, 
there must be one annual series more (between c. 6—11 inches in length), 
before we reach the grown-up fish, and that the sole thus requires 3 years 
to attain maturity. Where this series, the 2-group, lives I cannot tell; but it 
must doubtless be found in the Cattegat, most likely on deeper water. 

Little young soles, partly pelagic ones, have during these investigations 
been found as far south as Kjerteminde and Fredericia; they were found only 
in small numbers. Grown-up soles are in these parts, as on the whole out- 
side the Cattegat, so rare that many old fishermen do not know them at all. 

On account of this scarce information of the younger series of the sole, 
I am unable to decide whether the Cattegat contains a really imdependent 
stock of soles, or whether, perhaps, it is quite dependent on the Skager Rack 
in that respect. 

Also from the English shores we have only scarce information of the 
Iry of the sole. Cunningham (loc. cit.) supposes that it is not so absolutely 
dependent on the shore as for instance the fry of the plaice, which sup- 
position seems to agree with my observations. On deeper water such fry 
can more easily remain undiscovered by the investigations than on quite 
shallow water, which perhaps is the reason why it is so scarce in the table. 


The red Sole (Solea lutea). 


4 specimens of the above-mentioned little species of the sole, 1%/,—3 
inches long, were found among fry of S. vulgaris which in 1884 I had 


gathered at Frederikshayn. 
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On the 13. July 92 I found a specimen, 41/, inches Jong, east of Leesa 
on 8 fathoms of water; further, in 1893, a specimen of 31/, inches was found 
by the »Hauch« on the 8. July, 4 Engl. miles E. N. E. of Aalbsek on 5 fathoms 
of water, and 2 specimens of 31/, and 2#/, mches were taken in May in the 
northern Cattegat by Bay onboard the »Hauch«. It is known also from the 
Jutland shores of the German Sea. — This little species of the sole is practi- 
cally of no importance at all to our fishery; but it is easily mistaken for fry of 


the common sole. 


Chapter II. 


Why is the profit of the flat-fishfisheries decreasing in 
the seas east of the Skaw?P 


Because the fishing is carried on too eagerly. 


That the plaice-fishery east of the Skaw has decreased considerably, so 
that the capital that has been invested im it does not yield so high interest as 
before is, I am sorry to say, an undoubted fact, evident to all who have had 
anything to do with this fishery. 

It is generally said that the reason of this is a deterioration of the stock 
of plaice owing to the eager pursuit; but we might imagine also that in the 
course of the years foo great a capital had been invested in this fishery, so 
that the latter 7s wnable to bear it, though perhaps the stock is as good 
as ever it was. 

If this were really the case, legislature must leave the whole matter to 
itself; at most, people might be advised to invest their capital in other enter- 
prises; but evidently it is not so, at any rate it is not the only cause of the 
depreciation. 

If the stock of plaice east of the Skaw were as good as it used to be, 
the market, with the present great number of fishermen, would be as well 
supplied as before, nay better indeed; but this is what does not take place. 

The market for our flat-fishes which have been caught in the Catte- 
gat is partly ow own country, partly and particularly Germany (Hamburg- 
Altona), partly, in a slight degree, Gothenburg (for the sale of the little plaice). 

Our principal home market is Copenhagen, and here all consumers com- 

plain of the enormous prices of plaice (30--40 Gre [4—-51/, dj per Ib.) as also 
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of the ditticulty of getting plaice at 20 lbs. the score and upwards. In both 
respects they were better off a few years ago. 

In Altona the annual statistics of the sworn auctioneer shows that the 
quantity of fish sold by «auction reached its maximum in 1890 with respect to 
plaice »aus Skandinavien«, i. e. principally from the Cattegat and partly from 
the German Sea at Jutland. There were sold then ¢. 350,000 lbs. In 1891 
were sold c. 220,000 lbs., mm 1892 c. 130,000 lbs., in 1893 only ¢. 50,000 lbs. 
The part which is not sold by auction has scarcely decreased im the same 
degree, but as it is just the fish that is not particularly in demand which is 
sold by auction, so to speak the quantity only which is not necessary for the 
fixed daily consumption, the auction shows excellently whether the supply 
icreases or decreases; if shows it in a somewhat stronger measure*). 

From Gothenburg I have no further details of the supply of the market. 

The said markets (Copenhagen and Hamburg-Altona) are supplied how- 
ever with plaice »aus Skandinayien« not from the Cattegat only, but also 
from Scandinavian fishermen in the German Sea and the Skager Rack, and 
yet they show such a decrease. 

In order to form an opinion of the fishery at fishing-places which are 
quite, or at any rate chiefly, dependent on the plaice-fishery in the Cattegat, 
I have from the harbour master at Grenaa and from the custom-house officers 
at Gilleleje obtained statistics of the fishing-vessels that have entered the har- 
bours during these later years. ‘The statistics from Grenaa show how many 
times fishing-vessels that are lable to do so have paid harbour-dues, which’ 
are paid for a week at a time. Those from (rlleleje, on the other hand, give 
the dues paid by the fishing-vessels in Kroner. 


Grenaa. The year. J ishing-vessels. Gilleleje. The year. Dues. 
-- 1876 62 

— 1877 100 

— 1878 246 

— 1879 390 

—_ 1880 243 

—- 1881 173 

— 1882 193 — 1882 79 Kroner 
— 1883 358 = 1883 «110 0 — 
= 1884 467 — 1884 109 — 


*) Altona is the particular market for the large plaice, while Gothenburg is the same 
for the small ones. 
7 
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Grenaa. The year.  Fishing-vessels. Gilleleje. The year. Dues. 
1885 781 — 1885 161 Kroner 
— 1886 956 _ 1886 350 — 
= 1887 1225 — 1887 8458 — 
— 1888 1334 — 1888 475 — 
—- 1889 1769 — 1889 542 — 
os 1890 1996 — 1890 §=498 — 
_ 1891 1458 — 1891 «9533 
— 1892 954 a 1892. 294 — 
Ea 1893 1/,—99/,, 893 LE 1393).424 7 


At Gilleleje other fisheries, as for instance the herring-fishery, are of 
great import beside the plaice-fishery; but both here and, especially, at Grenaa 
there is evidently « clmination about the year 1890, the same year as the cul- 
mination at Altona. 

These statistics are not set forth here in the hope that they will convince 
anyone who doubts that the stock of plaice is decreased in the Cattegat, but 
only to give a hint to those who will look forward to future times with 
the view of the matter which I have got by and by while studying these 
things on sea as well as on land. 

For, how are we able, without accepting the supposition of a decrease, 
in certain respects, of the stock in the Cattegat, to explain the diminution in 
the number of saleable plaice which a cutter can fish in one day on the for- 
merly good fishing-grounds at Leeso, in the Aalborg cove, nay even in the 
German Sea (the Skager Rack on the shores of the northern Jutland)? See, 
as to this question, the official statistics for 1891, p. 36; it shows, for a series 
of years, a considerable diminution in the daily fishery till about half of what 
it was betore. 

How, finally, are we to explain that ow plaice-markets are not quite over- 
stocked, when we know that both the number and the size of the fishing-vessels 
in these 15 years have been considerably enlarged; that the fishing-power of 
their gear has been doubled many times by means of long lines on the plaice- 
seines and steam-winches to haul these in; that the number of fishing-grounds 
has been extended from rather a small part of the Cattegat till the whole of 
this sea, where plaice are living and where stones do not make it impossible 
to draw the seine, and that moreover, the Skager Rack, from the Skaw along 
the western shore of Jutland as far as the Limfjord, has been included in the 
fishing-territory of our plaice-cutters? j 


The fishing-grounds haye become seyeral times larger than they were 
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15 years ago and the fishing-power is certainly 20--30—40 times as large 
now as then — and yet the market is not even fully supplied; we might have 
expected it would have been overstocked many times. Nor do the official 
statistics show any corresponding encrease in the total profit of late years. 
(See pg. 56.) 

And then, how are we to explain that the same men who have long 
been so satisfied with the excellent fishing im the Cattegat, now equip cutters 
in order to go to Iceland and fish for plaice there, in spite of the great risk 
which is always attached to the first experiments in that line? 

How are we to understand that the large plaice (the 3-group, the grown- 
up ones) haye become so rare in the Cattegat, if we do not suppose that the 
stock of plaice has formerly been of such a nature that it was better able to supply 
the market with fish, than it is now ? 

We must believe that the reason of the complaints of the plaice-fishery 
is not only that too large capitals have been imvested in it, but particularly 
that the productivity of the very stock must have been diminished. — 

There are those who will say, perhaps, that there is no reason to mind 
these complaints: all fishing is subject to fluctuations of which man is not 
master; the plaice-fishery will certamly be better again some day without our 
help — nay, we can do nothing which will really be of any help for it — 
and they will no doubt refer to fluctuations in the fishery of herrings, of 
mackerel and garfish, of cod, ete. 

To these opinions, howeyer, we can offer the following objections: 

1) The plaice (and all other flat-fishes, I suppose) 1s in certain biologi- 
cal respects very different from the said fishes, so that we cannot with- 
out further ceremony draw a parallel between them; the latter are 
generally migrating fish, the plaice rather stationary ones. 

2) Such migrations which might be thought to decrease the stock of plaice 
to a very great extent in all seas east of the Skaw, have not been known 
before, as with respect to the herrmg, mackerel, etc., nor have they 
evidently taken place now; for in that case they must (as stated above) 
have influenced the large fish only; as it is the number of these only 
which we know to have been diminished of late years, while the smal- 
ler fish to this day live mm our seas in multitudes, nay perhaps even in 
ereater numbers than in former years, when there were more large 


ones to take up the room, 
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3) Nobody ever pointed out any reason for such a thorough emigration of 
the large plaice from the Cattegat and the smaller seas, and I never 
heard such migrations mentioned by people conversant with these matters. 

4) On the other hand: if we suppose that it is the very fishery, carried on 
too eagerly during these later years, which has done away with the 
larger plaice, then we haye a simpel and very probable explanation of 
all particulars concerning this matter, viz. a) the diminished producti- 
vity of the stock of plaice, and b) the diminution in size of the plaice. 

I shall in the following enter more closely into the details of this sup- 
position. — ee 

As the reader will have perceived from the tables of the fishing-vessels 
at Grenaa and Gilleleje harbours (see ante p. 49—50) the whole rapid develop- 
ment of the plaice-fishery has taken place in the course of these 10—15 years; 
there are now fishing in ‘the Cattegat c. 200 cutters besides the open boats. 

Frederikshavn which is the principal place for our plaice-fishery shows 
this advance excellently, there being in the year 


1876 41 cutters belonging to that town. 


1877 438 — oo — 
1878 44 — — — 
1879 45 — — ae 
1880 53 — — — 
1881 59 — — — 
1882 60 — — —_ 
1883 60 — — o 
1884 65 — _ —- 
1885 70 — — _ 
1886 70 — _ -—— 
1887 72 — “ — 
1888 85 — — — 
1889 94 — _- — 
1890 103 =— — o- 
1891 110 — = = 
1892 112 — — — 
1893 116 — _ 


The fishery from Frederikshayn is now (as it is well known) carried on 
not only in the Cattegat but also in a part of the Skager Rack and the Ger- 
man Sea as also at Iceland; if limited to the Cattegat only, as at Gilleleje 
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and Grenaa, these figures would have turned out not a little different for 
the latest years. 

The way of fishing has of late years been changed from fishing 
with gill-nets to fishing with seimes (plaice semes, Dan. »Snurrevaad«), which 
are drawn by means of long lines (one on each arm of the seine), and gene- 
rally by means of a steam-winch; im so dome they have given up an older, 
troublesome way of fishing for a later and intensive one, so that I dare say 
the fishimg-power in these years has been doubled 20—30, nay perhaps 100 times. 

Tf we took the lines from all the plaice-seines which are now in use, and 
tied them together into one long line, this would reach more than double the 
length of the Cattegat, the lines in use being often 600 fths. long on each arm 
of the seme. In other words, if there were nothing else to prevent it, one 
might take almost the whole Cattegat in one haul of the seine. And now 
every cutter makes not one but many hundred hauls in every fishing-season. 
Is it any wonder then that the result of such a fishing is a perceptible diminu- 
tion in the number of ‘the fish which can be caught in the seme? These 
are almost exclusively flat-fishes; the seme is made on purpose of these, 
and it catches them splendidly. Other fishes, as cod or haddock, not to men- 
tion herrings, ete., are seldom if ever caught in these seines in greater 
numbers. . 

While 15 years ago plaice-fishery was carried on only at a few of the 
shallowest places on the shores, and at the islands in the Cattegat, it is now 
carried on everywhere, where there are plaice im this sea, and where the 
condition of the bottom (stones or the like) does not prevent it. The places 
where the bottom does not permit this fishery, lie however like little islands 
only among those which are fit for use, and the fishermen know how to ap- 
proach so near to these islands that every plaice which ventures outside the 
stone banks is very much exposed to being caught. 

In our smaller seas, with the exception of the Limfjord, which is the 
real home of this seme, the plaice-seme has not thrived very well on account 
of the roughness of the bottom (stones and vegetation); but here again the 
plaice are not so common and valuable, and the areas are not so large, that 
the earlier fishing-gear (gill-nets) could not catch what was necessary; finally, 
many of these little seas do not contain, perhaps, a stock of plaice properly so 
called, independent of the Cattegat, so that the destruction in this sea, per- 
haps, has reacted on the other seas; the stock, however, has scarcely suffered 
36.) 


so much here as in the Cattegat. (See ante p. 35 
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The earlier, shallow fishing-grounds in the Cattegat were first fished 
empty of large fish, then the fishery was removed to deeper and deeper 
water in search of such. When in this way the earlier fishing-grounds had 
been exempt from fishery for some time, half a year or a whole year, then it 
often occurred that it would pay again to fish here for a short time, till again 
there were only small fish left. 

Now the fishery is carried on so that the fishermen find out the places 
where the largest and the greatest number of plaice are, and there they fish 
them up in a few days. The pursuit is then continued to other places, 
and if the fishing-cutters that carry on this fishery in the Cattegat had 
not learnt to go round the Skaw in the best season and look up the plaice on 
the western shore of Jutland in Skager Rack, the profit of the Cattegat-fishery 
would have been even poorer than it is now; by the remoyal of the fishery in 
the best months of the year to the western shore, the Cattegat is left a little 
in peace, and the plaice get time to grow. The large fishing-fleet, however, 
can very easily manage to keep the stock in the Cattegat down in such a way 
that the plaice never reach any considerable size, as they did 10—15 years 
ago. For when it appears after some absence from a certain fishing-ground 
that marketable fish have returned to it, the only explanation will generally 
be that the young fish now have grown so much that they can give a decent 
profit. Only in the neighbourhood of the Skaw (for instance at Herthas Flak) 
a larger emigration of plaice from the Skager Rack would not be quite out of 
the question, and this, after all, would scarcely occur to any very great extent*). 

In this way the plaice is kept under a certain length, just as the grass 
is cut in summer-time and the single blades thus constantly kept under a 
certain length. Though of course there are some more individuals among 
the plaice that are able to avoid the »machine« than among the blades of 
grass, but in the main I do think that this representation of mine agrees very 
well with the facts in the Cattegat relative to the plaice, partly also with re- 
spect to the turbot, brill, and perhaps the sole. 

It is a good thing, in a way, that we have come so far as to command 
the wealth of the sea in such a perfect manner; and the way of fishing: to 
take the larger fish and leave the little ones, is indeed so excellent that 


*) Be it remembered that plaice in greater multitudes live only from the shore and 
out on a depth of c. 50 (70) fathoms. The Skager Rack and the Norwegian fjords 
belonging to this sea are therefore nearly destitute of plaice, with the exception 
of the shallow places situated near the north-western shores of Jutland, 
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we cannot even manage a fishine-pond, which we drain in order to take the 
fish we wish, on better principles. 

But why then do we constantly speak of the destruction of our fishery, 
what is the cause of the great decrease we can point out in the supplies of 
good fish im our market, and of the growing dissatisfaction among the owners 
of fishing-vessels? 

The answer is very simpel: because we — to use once more the picture 
of the grass — because we cut the grass a little too short, we fish the plaice 
3, 6, nay perhaps 12 months too early, before they have reached any con- 
siderable selling price. — 

When a man drains his carp-pond and takes all the carps, then the 
pond is empty; but nevertheless nobody will here speak of a destruction, if 
only the man takes care of two things: 

1) to get the carps well paid, 

2) to place young fish in the pond again. 

In order to get a good price for the carps, they must be of a certain size 
and i good condition; this, however, is easily managed by the carp-breeder, 
as all the fishin sucha pond generally are of the same age and therefore of about 
the same size. With the plaice it is somewhat different; they are fished in many 
sizes and generally not sorted by the fisherman in this way. Since the new 
law has come into force the quite small ones, certainly, are sorted from the 
others, but all fish over the size limit, 8 inches to the base of the caudal fin, are 
taken ashore, though most of them have not reached the size by which they 
obtain the highest selling price per lb. 

In the years when there were many large fish the management of the 
fishery was based on these. At the Skaw, for instance, I have seen plaice-nets 
with meshes 7 mches wide, and they had been in use since 1880 on the north- 
side of the Skaw. But gradually as the large plaice were caught, it became 
necessary, in order to get a sufficient quantity, to base the fishery on smaller 
and smaller fish, and it is quite out of the question now to use plaice-nets, 
unless their meshes are under 5 inches. At the Skaw the fishermen think 
they have gone far in proposing meshes of 41/, inches. 

It is a matter of course, when the fishery, as it is here assumed, can be 
carried on too eagerly, that it is of great consequence with respect to the value 
of the ageregate profit, if the fish is taken when it is little or when it is a com- 
modity which demands the full selling price per lb.; but we get farther away 
from the latter, the smaller the fish become which are taken ashore. Certaily, 
we have no statistics to prove that the fish in the Cattegat are now, on an 
average, much smaller than for instance 10 years ago, but nobody who has 
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had anything to do with this fishery during these years, can doubt it. I have 
seen it myself, and remember distinctly what an impression it made on me 
when in 1883 I visited Frederikshayn for the first time, and saw the plaice 
there. What large fish I saw, compared to those which were then caught in 
our southern seas; and now it is sometimes vice versa. Every fish-monger 
in Frederikshayn who has dealt in plaice during these years will be able to 
confirm my words. 
Tt will be clear from the above that we now get a smaller profit in money 
than before from the fisheries in the Cattegat, east of the Skaw, the fishing- 
erounds, consequently, which have suffered most; and though the statistics 
make no difference between the plaice which are fished in the Cattegat and 
the German Sea (the Skager Rack), when they are only fished by the boats 
which belong to the Cattegat, yet, in spite of the great development of the 
fishery, they show no considerable advance in the profit of late years. The 
profit of the fishery of flat-fish, in as well as outside the Cattegat, from all the 
boats east of the Skaw*) was in 
1,024,741 score and 
50,894 Ibs. 
823,525 score and 
56,505 Ibs. 
913,161 score and 
287,541 Ibs. 
692,635 score and 
343,485 Ibs. 
822.915 score and 
487,762 lbs. 

003 score and 

364 Ibs. 

760 score and 

492,538 lbs. 

871,139 score and 

| 485,580 Ibs. 

That moreover a great number of fish under the authorized size limit are 
carried ashore may be concluded from the opposition which is always met 
with, whenever the question of forbidding it is discussed. These too little 


fish are so easy to catch that they may be taken in great numbers by any 


1885 c. 985,070 Kroner. 
1886 ¢. 809,791 — 
1887 c. 962,797 — 


1888 c. 1,026,925 — 


1890 c. 1,390,568 — 


1891 c. 1,303,816 — 


| 
\ 
| 
| 
| 
\ 
| 
| 
1889 ¢. 1,391,069 — 
| 
\ 
| 
| 
| 


1892 ¢. 1,449,335 — 


open boat from land. Fortunately there seems to be no want of them, and I 


*) ‘The table is based on the official reports by Lieutenant C. J. Hansen, R. N. 
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consider myself entitled to say, that I suppose there is fished in the Cattegat 
as great a number of plaice yearly now as ever there was, nay perhaps more, 
but many of them are, I think, thrown out agai. — In our enclosed seas, how- 
ever, the matter is perhaps somewhat different. 

I think, therefore, we need not trouble ourselves with that part of the 
earp-breeder’s task which consists in placing the tender fry in the drained 
pond; as far as we can see, nature itself takes care of that in the Cattegat and 
Skager Rack; but I think it has been quite overlooked that 2f we fish the plaice 
while they ave small, we do not get so great profit by them as we nught and ought 
to have. — In this only, as far_as I can see, the »destruction« consists. 

Tt is impossible to state with certainty-how much the plaice which are 
now fished in the Cattegat, weigh on an average; for the are at the various 
seasons of the year, and at the various fishing-places, of a very different size. 
Somewhat easier is it to estimate the size of the plaice which is sold at Frede- 
rikshawn. According to the weekly reports in »Dansk Fiskeriforenings Med- 
lemsblad« there are sold great quantities of fish between (8) 10—14 lbs., and 
there are sometimes on deeper water caught also large fish of c. 20 lbs. the 
score; this however, occurs but rarely, and only on a very limited area 
in the northmost or northeastern part of the Cattegat on 20—30 fths. In that 
part of the Cattegat where the fishery is usually carried on (for instance Leese- 
Rende and Aalborg cove) the plaice never reaches such a size, and I do not 
think we are much mistaken m estimating the average size of the plaice which 
are fished im the Cattegat and sold at this market, at c. 10—15 Ibs the score; 
deduction made of course of underzised fish *). 

Mr. Th. Bronnum, fishmonger at Frederikshavn, has kindly informed me 
that the average wholesale price of plaice of the various sizes a few years ago 
was as follows: 


For fish of 8—9 lbs. the score the average price was ¢. 9,8 Ore per lb. 
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) I donot speak here of »Frederikshayn-plaice« from Skager Rack and the German sea; 
they are generally much larger than the Cattegat-fish. 
8 
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For fish of 25 Ibs. the score the average price was ¢. 13,0 Ore per lb. 
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The plaice, consequently, reaches its greatest value per lb. with a weight 
of 20 lbs. the score; i. e. it is the best commodity when it has that size. If 
we take it for granted, as I have here stated, that the Cattegat now produces 
fish of c. 10—14 lbs. the score, we must by this production 1) lose 2—3 Ore 
per lb. fish sold, besides suffering a greater loss by the multitude of little fish 
which cannot be included in the calculation (the underzised fish); 2) lose 
the difference between that quantity of fish-meat which the Cattegat now 
produces and the quantity it would be able to produce, if the stock of 
fish were not »cut« so short as the case now is. 

For it cannot well be doubted that the same area of sea would be able 
to give a quantitively greater profit as a constancy, when we suffered the 
stock of fish to be as fully developed, as in the years before the too eager 


fishing commenced, and then took exactly so much as the stock could repro- 


duce by new growth. — Tt is constantly presumed that this might easily be 
done in the Cattegat with the present fishine-fleet. — 

Nay, can there be no doubt of it after all? — Might it not be possible 
that the Cattegat could produce a far greater number of plaice of 10 inches*) 
every year than for imstance of 14, and even so many more that those of 
10 inches weighed together more than those of 142 

That there are more plaice of ec. 10 inches than of 14 inches in the 
Cattegat is a given thing, when all the seasons of the year are taken together, 
but that they together should weigh more than those of 14 inches is little 
probable; for a plaice of 10 inches weighs less than 1/, Ib., and one of 14 
generally more than the double; more than half of those plaice that are 10 
inches long must consequently die before they reach the 14 inches, if not those 
that attain this length taken together should weigh more. 

But we might also very well think, it will here be objected, that they 
die or are eaten by other fish or the like; for, after all, the plaice can reach 
only a certain size, and there were even in earlier times not very many in the 
Cattegat that were, for instance, 25 inches; so there must be a limit in its 
size, at which the plaice grows slowly and the mortality, therefore, is great 
with a given length. 


*) The measure is here taken to the tip of the tail, not to the base of the caudal fin. 
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T am sorry that we know but very little of the mortality of the plaice at 
its various ages; but it is in itself not very likely that it should be so very 
great at a time when the fish grows much (for mstance when it is 10—14 
inches), particularly as tts maximum size in the Cattegat, as we know, is much 
greater (c. 25 inches). 

Diseases we scarcely know to be amoung them, and if they suffered from 
any yery extensively, this would certainly haye been observed by man. We 
must rather think of other animals as the chief cause of the death of the larger 
plaice, viz. cod, sharks, rays, anglers (Lophius piscatorius), halibuts, Delphinide, 
seals; and of these, I suppose, it is chiefly the cod and the marine mammalia 
on which we need fix our thought, for, of the rest, Lophius and the halibut 
haye suffered much from the fishery in the Cattegat, and are not common 
any more, while our usual sharks and rays scarcely can take plaice of 10—14 
inches in great numbers. ) 

Now as to the cod, it is only the large codfish which may be supposed 
to swallow such larger plaice, and in a few cod I have also seen flat- 
fishes, but never plaice, only common dabs. This might be accidental, as I 
have only examined a smaller number; but in Scotland much has been done 
to clear up this question. 

In the Firth of Forth 727 cod were once examined, and in 50 °/, of them 
remainders of fish were found, yiz. of whiting, launce, long rough dab, 
herring, Agonus, common dab, cod, haddock, and some imdeterminable 
remainders besides a few rare fishes, In another year 131 cod were examined 
at the same place; m 53 °/, were found remainders of fish, among which could 
be distmeguished remainders of launce, Agonus, Lumpenus, whiting, had- 
dock, goby, herring, cod, gurnard, long rough dab, and common dab — 
but remainders of the plaice ave never mentioned as found im the stomach of 
the cod from the Firth of Forth though many plaice are living there; nor have 
plaice been found there im any other fish’s stomach — for instance mm rays, 
Lophius — so it is scarcely probable that larger plaice, on the whole, are eaten 
by very many fishes. 

How it is in this respect with the marine mammalia, porpoises, other 
dolphins, and the seals, I do not know for certain, all of them are great ich- 
thyophagists, it is true, but 1 must suppose it is here »round« fishes that suffer 
most, particularly from the seals. It is well known that these follow the shoals 
of garfish and cod, but that any of the said marine mamimalia particularly 


seek the plaice is a thing I neyer heard of; on the contrary, it is always other 
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species of fish they have been accused of pursuing, and, I dare say 
deservedly. 

I must therefore suppose that a very high per cent of the plaice in the 
Cattegat which now reach only 10 inches would reach 14 inches if they were 
drotected, and they would in that case produce a much greater quantity of 
meat every year. 

It might be objected here that it would possibly be still more profit- 
able to permit the plaice to reach 15 or 16, nay 20 inches before they 
were fished. 

Yes, it is very possible — and here we arrive at the most difficult point 
ot the whole matter, viz. the question: which size will gwe the greatest profit 
on the stock? We cannot answer this question fll we know exactly the growth 
and average mortality of the fish at every stage of its life — and such exact 
knowledge we shall scarcely ever be able to get*). The only thing we can 
do, therefore, is to try to base the fishery on larger fish than those on which 
it is now actually based, and then go on in that way as long as it pays. It 
will scarcely be profitable to stop till we have got so far at least that the main 
quantity of the fish that are caught is so large that they obtain the highest 
price per lb. which on the whole is paid for this species of fish, 1. e., c. 14 imches 
in length, or 4 inches longer than the present size. 

As I have said, it is possible only through experience to find the size 
that gives the greatest profit, and we cannot say, for instance, that our 
object is only to get a stock of fish which is so richly represented by 
large fish as the sea m question is able to produce it; for if these large fish 
were 5 years old they would take much room up for those that are 4, 3, 2, 
and 1 year old, and which also ought to be permitted to grow up; and if the 5 
years old fish were too numerous, the stock certainly would be valuable, but 
it could not continue every year to give the greatest profit. — Just think of a 
forest, for instance, consisting almost exclusively of large trees; it may represent 
the greatest value of wood which it is possible to find on the area; but if care 
is not taken to replace the large trees with smaller ones, the forest can not 
continue every year to give its maxinum profit. 

It is possible then that the grown-up fish can be too richly represented; 
yet, in practical life, as far as the fish in the sea are concerned, where the 


*) These matters are still more complicated, because we haye various races of plaice 
which do not grow alike. In the eastern and northern parts of the Cattegat, how- 
ever the question is, I dare say, chiefly of one race, and that a very large one, 
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question is only of individuals 1—2-—3—4—5 years old, I suppose we need 
not pay any regard to this, as we must with respect to the forest, with trees which 
ave often 100 years old and which must have substitutes for all the 99 years; 
and particularly so, as the plaice of various annual series frequent various 
parts of the seas, and generally do not mingle with one another; therefore 
they will scarcely take up the room for one another to any very great extent. 
IT have wanted only to mention this as a formal possibility, which cannot 
be passed over by the theoretical discussion of this whole matter. It would 
be otherwise perhaps, in seas where too much protection was to be feared, 
but it will scarcely be necessary to enter more closely into this side of the 
question. 

This view of the cause of the decreasing flat-fishfisheries in our seas 
is here set forth for the first time with more thorough proofs; no one, as 
far as I know, has published opinions which quite agree with mine. 

In Scotland has Dr. Fulton supposed that it would be sufficient if we 
took care that the fish were not caught till they had spawned once, as 
they would then haye contributed to the continuation of the species; and 
E. W. L. Holt, 1 England, has also thought of augmenting the profit of the 
fishery by artificial fecundation of the eggs, perhaps in connection with hatching 
by artificial means. Also other ways have been proposed in order to im- 
prove the fishery (prohibitions against fishing that destroys the quite small 
flat-fish, regulations with regard to the width of the meshes, etc., into which 
I shall enter more closely in the next chapter), but it seems to me that 
this has been done almost always with the secret thought that it is the 
propagation, the increase of the munber of individuals which is the principal 
thing im the whole question. Cunningham, however, has incidentally set 
forth the thought (in contradistinction to Dr. Fulton) that it is of greater 
moment that a fish is grown-wp than just sexually ripe, particularly if it 
becomes ripe when young and with a small size; but he looks upon 
this as a thing impracticable on deep water as far as the trawl is concerned. 
(J. Mar. Biol. Ass. (N. S.) II, p. 116). It will be perceived that I lay the 
oreatest stress on the growth of the single imdividuals. My theory might be 
called therefore the growth-theory in contradistinction to the other propaga- 
tion-theory. 

Tt has always been hard for me to believe that there should be any want 
of eges of plaice in our seas, partly because Hensen’s excellent investigations 
have shown what immense quantities there are of them, partly because I 
myself see our seas filled up with such eggs. 
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Nor have I ever been able to believe in any want of small plaice; our 
shores in the Cattegat teem with them, so that it is hard to imagine there 
could be any more individuals than there are. Nay, everything seems to me 
to indicate that it is not in the beginning, but in the middle and the end of the 
life of the plaice, that we must look for the injury; for it is here that man 
interferes as a most troublesome factor. 

It must be granted, however, that things are somewhat different perhaps 
on the shores of Great Britain; and of course it is quite necessary that there 
are some fish which reach sexual maturity and are able to breed. But as 
to this there is no danger for our races of small plaice; the present size limit 
of 9°/, inches (8 to the base of the caudal-fin) protects even many spawning 
fishes. The object here is not to produce fish which are ripe or spawning, 
but fish of sufficient size, fish that are sufficiently saleable. 

Both theories, the propagation-theory and the growth-theory, however, 
point towards the same practical measures, viz. protection of fish under a given 
length. We shall in the next chapter see how, just in our seas, there can be 


well-founded hopes of beneficial results from such a protection. 


Résumé: When the plaice-fisheries have decreased so much in our seas 
of late years, we must look for the cause in the fact that the plaice are gene- 
rally fished before they reach their full value per lb. in commerce — hefore 


they are sufficiently saleable. 


Chapter III. 


How can we add to the yearly profit of our flat-fish 
fisheries east of the Skaw? 


By preventing abuses of the single individuals of the 
valuable species of flat-fish under given sizes (lengths). 


When we speak of prohibiting the landing or selling of fish under a 
size limit im order to protect the stock of fish, the first question will be: Is 
it really practicable to cut the stock of fish after such a fixed line? Are we 
not obliged simply to take what we get in the fishing-gear? 

I shall here look at the question apart from the difficulties which might 
perhaps arise from the international character of the greater part of the Catite- 
gat, and regard it from a Danish point of view only. 

The plaice-fishery east of the Skaw is for the greater part carried on 
as a special fishery, 1. e. with fishing-gear especially constructed for it, either 
sees or gill-nets the size of whose meshes is intended for plaice. At the 
same time other fishes are also accidentally caught in this fishing-gear, viz. 
the other flat-fishes, cod, lump-sucker, ete. 

Plaice are caught, however, in other ways too, particularly in our smal- 
ler seas, viz. with hooks, especially adapted for plaice and baited with worms 
(Aremicola), for instance in the Lesser Belt. These are the sorts of fishing- 
tackle particularly used for plaice-fishery, which are of any greater import. 

The plaice is caught, moreover, in fishing-gear, not particularly adapted 
for it, for instance sole-seines (the Cattegat), haddock-seies (the Skaw—Aalbeek), 
(ground-seines), eel-handseines (the Limfjord), to a very slight degree also eel- 


trawl seines and several other sorts of seimes (herring-semes, deep-seines 


64 


ammodytes-seines etc.), finally also in reels, mostly cod-weels and pound nets 
— and perhaps, in smaller numbers, in so/e-nets, cod-nets, and haddochk-nets. 
— That plaice may also sometimes swallow the hooks intended for other fishes 
is a matter of course; this, however, happens only to a small extent. 

The object of almost all plaice-fishery in our seas is to catch the fish alive 
and to keep them alive in pond or cauf. In this we succeed pretty well with re- 
spect to all seine-fishery in pond-vessels, so that it is a rare thing to get dead 
plaice in the seine. Personally I never saw it, and I doubt whether it will 
ever happen under normal conditions; but I have heard it mentioned that 
the seine may be hauled in so quickly with a steam-winch that the fish may 
be hurt. Such a thing, however, nobody will do more than once, I think, as 
the fishery in that case is quite in vain. 

It is generally very easy for the plaice-seine fishermen in the large ves- 
sels to catch the fish alive, and it is still easier in the small ones where the 
hauls are shorter and the quantity of fish in the seine smaller, 

What is said here of the seines (plaice-seines), particularly adapted for 
plaice-fishery, will hold good generally with respect to the other seimes too, 
which happen to catch plaice, such as sole-seines, eel-handseines, and eel-trazel- 
sees. As to the haddock-seine or the ground-seine, as it is used at the 
Skaw and Aalbeek (and at a few other places), matters are a /i#tle different. 
The plaice, to be sure, are fished alive in it, but as the seine is generally used 
in the night, in darkness, and the whole take is hauled ashore on and in the 
sand, the take certainly might live, if it were thrown out again soon, but 7 
is not intended to be kept alive as the fishermen have not, and cannot have 
caufs lying in the water at the Skaw. After all, it is the case also with the 
fishery carried on with little jolly-boats from the Skaw and Aalbzek and all 
harbourless open shores that the take is not intended to be kept alive; but 
also in these cases we must take it for granted that the vitality of the plaice, 
when they are caught, is quite wumpaired. 

This it not the case with every species of fish. I need only mention 
such as garfish, whitings, herrings, ete., even when they are caught in seme; 
but the plaice is very tenacious of life, and can bear living out of water for a 
long time without suffering any harm from it. I shall in this connection only 
mention that I have had plaice sent to me in a dry box by rail from Struer, 
which on arrival at Copenhagen were quite capable of living, and that the 
fishmongers in Frederikshavn make use of this tenacity of life to send the 
plaice living to Christiania per steamship in dry boxes. ‘The fish must during 
the passage lie in single layers, for which reason the boxes haye many floors. 


—— 


> (65) 


When these fish after many hours of steam navigation arrive at Christiania 
they are put into salt water and live there, nearly all of them, till they find 
buyers. 

But now the other ways of plaice-fishery: gill-nets and hooks? Well, also 
with such fishing-tackle a fishery is carried on, based on living fish, and 
here too, consequently, the fish are caught alive. There are exceptions 
however from both. 

When, for instance, in bad weather the nets cannot be brought ashore 
for several days some of the plaice, or all of them, may die in the nets. 
This case is not by far the rule, on the contrary rather a rare exception, 
so that we may here say that the fish, when they are caught, are gene- 
rally able to live, though not in so good condition as in the seines. If this 
were not so, net-fishery based on living fish, as it is carried on at many 
places, would be quite unimaginable. 

But now the hooks, they do hurt the fish, certainly, and many must 
die. — No, after all, not so many as we might expect. As a rule those 
only die that have got the hook far down by swallowing it. By cautious 
treatment the others will be able to live, when the hook is removed, and 
also on this fishery a take of living plaice is based; hut the mortality is no 
doubt somewhat greater than by the net-fishery. The numbers of plaice, 
however, which are caught on hooks, are as nothing compared to those that 
are caught in other ways. 

Of the other sorts of fishing-gear which I have not yet mentioned 
more closely, and which may happen to catch plaice, viz. pound-nets and 
weels, | shall say only, that the fish here has, if possible, still greater vital 
power than if it were caught in seines, so that, on the whole, it may be 
said that the plaice in all the ways in which it is generally caught east of the 
Skaw, as alive and capable of being kept alive in the moment it is caught, and 
that this is proved by the fishery utself — by the way i 1s carried on, and the 
way im which the fish are sold: both being based, in the main, on lwing plaice, 
and might be based on these everywhere if wanted; the fishery with hooks, 
which is but of little consequence, being the only one likely to cause any 
difficulties. 

By the fisheries which I have here mentioned more closely with reference 
to the plaice, the latter are fished in such sizes that they are generally fit 
for human food, even though they are often very small. The people in 


the northern and western Jutland are not very particular in such matters. 
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I shall now mention two other fisheries which have been briefly men- 
tioned above, but want a closer examination: the fishery with ammodytes- 
seines in the northmost Cattegat, particularly at the Skaw, and with eel- 
handseines in the western Limfjord. By these such small plaice are generally 
caught that they cannot be used as human food, but at best may be 
thrown before the swine; in other words: they are not saleable. Table V 
will show what quantities of such little unsaleable plaice there are caught 
with the said fishing-gear. Column 6, table VY, for instance, shows the 
take in 8 hauls with eel-handseines by Jegindtap. If we consider the plaice 
unsaleable with a length of ca. 7 inches to the tip of the caudal fin, more 
than 500 unsaleable fish were caught in these 8 hauls. [yery year many 
thousands of hauls are made in the Limfjord with eel-handseines, so the 
question is of a very considerable number of caught unsaleable plaice. 
These multitudes of little fish are caught alive, and might easily be thrown 
out again in a condition in which they are fit to live; how far this is done, 
I do not know. The whole plaice-fishery with eel-handsemes in the Lim- 
fjord has been called forth by the prohibition against all use of plaice- 
seines during the summer months. — 

Table V, column 10, shows the contents of a haul with ammodytes- 
seine made by fishermen at the Skaw in order to catch sand-eels as bait 
for their hooks; a little more than 100 unsaleable plaice were caught by it, 
and many hundreds of hauls are made at the Skaw every year, while also 
the other small-meshed seines take unsaleable plaice there (for instance the deep- 
seine). Also these fish might be thrown into the sea while they are still capable of 
living, if the fishermen would take the trouble; but I do not think they 
generally do so. These abuses however scarcely amount to such quantities 
as in the Limfjord. With respect to this fjord I see no better means of 
avoiding these abuses than a prohibition against: the landing of plaice under 
an official size limit, and perhaps permission to use plaice-seines in the 
summer. At the Skaw and other places where ammodytes-seines are em- 
ployed, it will be difficult to forbid the use of them; but it might be made 
compulsory on the fishermen, | think, as soon as possible to throw the 
small plaice into the sea again. At any rate we must keep an eye upon 
this fishery, and prevent it from spreading too much at places where the 
young plaice live in great numbers, such as the case is at the Skaw and 
in the cove at Aalbeek. — 

In England they have a way of fishing Crangon vulgaris by means of 
shrimp-trawl, which to a very high degree hurts the little flat-fishes, which 
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seek just the same places as the shrimp, viz. the clean sand deposits 
on shallow water. Prohibitions against this fishery plays a great part in the 
propositions set forth by scientific men in England to promote the flat-fish 
fishery, and, certainly, justly so. 

In our seas this fishery is not known, so to speak, at any rate not 
in the same form. <Ammodytes-semes and eel-handseines in the western parts 
of the Limfjord are those of our fisheries which get nearest to the English 
shrimp-trawl with regard to the great quantities they take of unsaleable 
flat-fishes. A few other sorts of fishing-tackle for bait, as »Ulken« in 
the Sound, are perhaps not quite innocent neither; but with the exception 
of the Limfjord 1 do not think much will be won for the plaice by prohibi- 
tions against these, and much will be lost in other directions. — 

In order to promote the plaice-fishery, am ow seas at any rate, it is 
not enough to protect the wnsaleable fish only; we must also, and particu- 
larly, protect the saleable fish so that the latter becomes sufficiently saleable. 
T am convinced that no other way will lead us to the goal: the greatest 
possible profit. — 

When we want to protect the plaice m our seas, it may be done in two 
ways: 1) we might demand a certain minimum size of the meshes in all sorts 
of fishing-gear employed in plaice fishery; 2) we might make it compulsory 
on the fishermen to throw all plaice that were caught wader a certaim size 
into the sea, permitting them on the other hand to fish with meshes of 
whichever size they wanted. (Regulation as to fishes wander a certain official 
size limit.) 

The former method would meet many, as a rule insurmountable, prac- 
tical difficulties: the latter would meet some, I believe surmountable hin- 
dranees. I shall enter somewhat closer into this question. 

Let us imagine that a mesh of 6 inches, i.e. one whose 4 sides were 
each 3 inches long, in plaice-seines would be suitable for the protection of 
the plaice we wanted to protect, then the difficulty would immediately oc- 
cur that the fishermen scarcely would or could live by fishing plaice with 
such a seine in the first six or twelve months, or perhaps only in a few 
months; they would then take a sole-seine with such small meshes as they 
thought fit, and fish plaice — and perhaps a few soles — with that. 

Tf we would try to prevent such an evasion of the law by forbidding, 
for instance, the use of the sole-seime except in certain months of the year, 
we should either be obliged to extend these months over a great part of 


the year, or run the risk of losing a great part of the solefishery. And 
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then — even if we did do it, the result would be just the same: the fisher- 
men might then take seines with meshes of 3 inches, as the haddock-seines, 
and say: now we are fishing for haddock and cod — and get plaice. 

That is the way at present in the Limfjord where they must not fish 
with plaice-seines in summer, but in stead of that use eel-seines to catch 
the plaice — and so get many more little plaice than they would other- 
wise do. 

Indeed, the only thing we could do was to say: plaice, not fished in 
plaice-seines, must be thrown, into the sea, whether they are large or small, 
whether they are dead or alive. The fishermen would then perhaps do what 
they could in order not to catch soles and plaice at the same time; but we 
had then also got a Draconic regulation which in no way could be con- 
trolled and, consequently, would not be followed; — and which would be 
useful only if the fish that were thrown into the sea could live. 

As we have here supposed the result to be with the seimes, it would 
be also with the nets; for we have all sizes of meshes, from haddock-nets 
and cod-nets with small meshes to nets for large plaice and turbot. 

And what was to be’ done with all the little plaice which accidentally 
were caught in pound-nets, cod-weels, etc.! Only one thing: to throw them 
into the sea again. — This whole system of a fixed size of the meshes 
would, in a country with so complicated fishing-methods as ours, be at 
variance with nearly all fishery-interests, if it were carried through so that 
it really did help to protect the stock of fish. 

That this could be done in any way, I do not think; much con- 
trol would be necessary, and even if all fish which were caught in other 
sorts of fishing-gear than those intended for them, were thrown out, it would 
be of any help only if these fish could live. 

A regulation as to the size of the meshes can be carried through 
only in seas where very few sorts of fishing-tackle are employed, for in- 
stance in the German Sea with respect to the English trawl; but as the 
latter after all must be able to catch many sorts of fish, the size of the 
meshes must be fitted for the smaller sorts of soles, and will then be of no 
value for the plaice. 

Here is not yet mentioned the great difficulty in carrying out such 
regulations practically; the matter is that the meshes change their size when 
they become moist, when the fishing-gear grows older, and when, for the 
better keeping of it, it is boiled or tarred with the stutf necessary for this 
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proceeding, so that a fishing-apparatus which to-day is legal, to-morrow per- 
haps is ialegal. This gives much trouble to the officers who have to 
control them, and is the cause of great expense on the part of the 
fishermen. 

That this circumstance in itself is a very heavy complaint against 
regulations as to the size of the meshes is evident from the great num- 
ber of fishing-apparatus which are condemned in the Limfjord when they 
become older, because their meshes have shrunk too much. 

Tt is thus am general quite impossible by law to take care that the various 
species of fish are caught with the meshes that are most suitable to them, 
but there are nevertheless certain exceptions where regulations of this kind 
may have some yalue, viz. where a minimum size of meshes which, ac- 
cording to the local conditions, may really to some degree protect the fish 
can be fixed for all fishing-gear of certain classes, for instance for seines or 
weels. In seas where the income of the fishery is greatly dependent on 
the eel, aS in nearly all our smaller seas, a size of the meshes like that 
which we have in the Limfjord for the eel-seines can really protect the eel 
under a certain size, as it can be enjoined that no seines with smaller 
meshes that those which are fixed for eel-seines may be employed in the 
said seas; for this is a regulation which can be controlled. 

When we have gone futher and have tried to fix the size of the 
meshes in seines intended for the larger fishes, for instance the plaice, then 
it seems to me that we have gone too far. Moreover the use of plaice- 
seines has been forbidden dure certain months, and the result has been 
that the fishermen use eel-semes for the catching of plaice during the time 
when the plaice-semes are forbidden. The latter cannot easily be forbidden, 
from the above mentioned reasons, when we are not sure that the fish 
caught in these sees can be thrown into the water again im a state in 
which they are capable of living. 

Another case in which we might think it practicable to fix the size 
of the meshes is to be found at a place as Seby, where at present the 
fishery is only carried on with very few sorts of fishing-gear, scarcely any 
but plaice-nets with so large meshes that they can only fish large soles 
and suitable plaice. 

Under such cireumstances a fixed size of the meshes could he use- 
ful; but if the fishermen afterwards took into their heads to fish for had- 
dock or cod — or if this became necessary — then it would also at such 
a place be unjustifiable to forbid nets suitable for these fish; and if the 
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use of such nets with smaller meshes were permitted then the regulations 
with respect to the larger ones would be quite illusory; for haddoc-nets can 
very well fish plaice and other flat-fishes, as with the exception of the size 
of their meshes they are of about the same construction as the plaice-nets. 
Here again then an effective protection by means of the size of the meshes could 
only be carried out, when it was enjoined that all plaice caught in haddock- 
nets, etc. were to be thrown into the sea again. In other words: when we 
except the eel, the thinnest species of fish we have, regulations as to the size 
of the meshes will be of no avail for the protection of the fish, if they are not 
supported by the regulation that larger species of fish which are caught m 
fishing-gear with little meshes intended for other fish, are to be thrown into the 
sea again. 

This would require a strict control daily with the fishery which is 
carried on by every single fisherman, and would, after all, only be of any 
avail, if the fish that were thrown out could live. 

We might set forth an objection to this, however, particularly with 
respect to the conditions of the Limfjord: Even though the fishermen in 
this fjord, in summer when the plaice-seines are forbidden, are permitted to 
fish with eel-seines, these will generally be unfit for the catching of plaice; 
they must be subject to a few changes; not with regard to the size of 
the meshes, but the lines belonging to the seime ought to be somewhat 
longer, the weight below perhaps somewhat heavier, and the floats above 
rather fewer in number, finally the net itself had better be carried (dan: 
fort) to the lines a little more stretched out, so that the meshes stand more 
stretched out, <>, than if they were exclusively intended for eel-fishery. 

There is no doubt that the takes of flat-fish would be somewhat re- 
duced by detailled regulations with regard to these things; but it could not 
be quite prevented, and it is very difficult to enter into such regulations 
in a law, as it will oftenest be a matter of opinion on which the question 
hinges, the eel-seines proper being not »fort« exactly in the same way 
when used on different bottoms; moreover, we might easily prevent the 
clever fisherman in his work by entering into such details of practical 
fishery, and hinder him from improying the construction of his fishing-gear, 
and here a constant development is going on, accompanied by constant experi- 
ments which it would be yery wrong to prevent. 

Finally, it could not be expected that the takes of small plaice would 
be quite prevented in this way; it would only be somewhat diminished, 
and it is my opinion that we had better think twice before entering into 
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things that will involve so many incalculable consequences — particularly 
So, as it seems to me that we can arrange the whole matter in a far easier 
and more reliable way, only be means of regulations for the landing of 
little fish, regulations which can be applied to those species of fish of which 
we are more especially speaking here and haye mentioned before, viz. the 
more or less stationary fishes on our shores, such as eels and flat-fishes. 

I have paid no regard here to such species of fish as herring, gar- 
fish, mackerel, cod, whiting, and haddock, partly because they do not be- 
long to this whole series of myestigations, partly because they are so bio- 
logically different from the flat-fishes that the pursuit of them must be 
regulated in an essentially different way — if on the whole it is necessary 
to pay any regard to these species as far as protection goes. 

The principal scruple by fixing a suitable size limit for plaice has 
always been, whether the fish can really live after they have first been 
caught. I now mean to have proved that we need have no very great fear 
of that, and — as I have shown too — we do not solve the question by 
regulating the size of the meshes; for if the regulations are to be of any 
help, it will generally be necessary to further support them by prohibitions 
against the use of fish under a size limit. 

With regard to the other flat-fishes this question of meshes is some- 
what different from what it is with regard to the plaice; with the exception 
of the sole we can scarcely speak of any special fishing-gear with which to 
catch them, 1. e. they are taken in all sorts of nets mtended for plaice, and 
the result of this will be that the species of fish which are smaller than 
the size limit for the plaice will not be caught, and that those which 
are larger will be caught too small. 

The latter result will be a hard blow to the most valuable of them 
all: the Turbot and the Brill. — A smaller size of the meshes might be 
fixed for the sole, but then soles only and the smaller flat-fishes should be 
caught with this, while the larger ones were to be thrown away when 
caught. 

It is proved thus, I think, that we cannot as a rule protect the vari- 
ous species of flat-fishes under a certain length fixed for each species, by re- 
gulating the size of the meshes only, especially if the regulations must 
be conformable to the average size of the species in our various seas; but 
it must be supposed that we shall generally be able to obtain the wished 
for result in another way: by prohibitions against the landing or sale of 
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such species of fish, under the size fixed for cach of them, us are generally 
able to live after they have been caught. 

We may forbid by law to catch undersized fish, but they will always 
be caught notwithstanding, in smaller or greater numbers, as long as 
it is permitted to fish the small species of fish, whether we regulate 
the meshes or not; but when the fishermen throw out again the under- 
sized fish of such species as are able to live afterwards, these species would 
not suffer any very great harm. 

Among the species particularly tenacious of life are fortunately our more 
valuable fishes, and this is not accidental; for from that very reason that their 
skin, and the scales fixedin it, is so strong and not so easily destroyed, these fish 
are tenacious of life, and from the same reason they are fit for sale; for their 
appearance does not suffer too much by the various transportations to 
which every fish, as a rule, is exposed before it is eaten. Moreover this 
tenacity of life permits the fishmonger to keep the fish alive in tanks fora 
long time without diminishing the value of the flesh, while the price is per- 
haps rismg considerably. 

As living fish are a necessity for Denmark, and particularly for Copen- 
hagen, a considerable part of our trade and fishery is based on keeping 
such fish alive as can be kept so. This system can be carried through 
only where the principal market is situated directly by the sea, and this is 
the case only with few great fish-markets. 

This system may have its weak points, but it has surely been one 
of the principal reasons why most of our fishing-apparatus, in contradistine- 
tion for instance to the English steam-trawls, are constructed with the view 
of catching the fish as unhurt as possible — and this again is a great help 
in carrying through the regulations for the protection of fish under the 
size limit. 

If, therefore, instead of regulations as to the meshes in the fishing- 
gear for flat-fishes, we got prohibitions against the selling or landing of 
flat-fishes under the sizes suitable for cach species, we should with respect 
to the plaice get exactly what we aimed at by fixing the size of the 
meshes, but we might in addition to that obtain the same thing with respect to 
the other species which are tenacious of life, for instance The Turbot and 
The Brill ete.; and we need have no control with the fishing-gear and the 
fishery on the sea, as a rule, a close inspection of the fish at the markets 
being the principal thing. 


The only thing of which we must here be sure is that the little fish 
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as a rule, can live when they are thrown out again, after they have been caught 
in the fishing-gear commonly used. This, 1t will be remembered, was also a 
necessary condition, if on the whole we would think of effectively carrying 
through the regulations as to the size of the meshes; this condition then we 
can in no way avoid. I shall try, therefore, to elucidate it as clearly as I can. 

As I have said already, nearly all flat-fish individuals are by the various 
fishing methods caught alive; alive they are laid on the deck of the large ves- 
sels or on the bottom of the smaller open boats. If now a greater number oy 
too small fish are seen in the take, is it possible then to have them thrown 
out before they suffer too much, 1. e. before they become incapable of living? 

Let us look first at the method which gives the exeatest take: the cutter- 
Jishery with plaice-seine in the Cattegat. 

When the seine has been heaved home, the contents of it are lifted up 
on the deck, and the take spread over the same; 10—20—100 scores of flat- 
fish — or more — may be in such a haul. Now the sorting commences. All 
the large plaice are to be placed in the pond, and if there are any Turbots 
or other valuable fish among them they must be placed apart also; what is 
left 1s a greater or smaller number of fish under the size limit which conse- 
quently must be thrown overboard. 

How is the condition of these fish after the sorting? Two moments are 
here of some importance: 1) how long time does the sorting last? 2) at which 
season does it occur? 

Such a sorting need not last more than half an hour or three quarters, 
and, as a rule, it lasts only some few minutes when the men are expert. 
Within such lengths of time the plaice will easily preserve their vitality, pro- 
vided the sorting is not undertaken on the very hot days, of which however 
we have but a tew, generally in July and August, but which scarcely occur 
every year; on such very hot days with bright sunshine the plaice will soon 
be exhausted by lying on the deck. 

I have made some experiments with flat-fishes, to see how long they can 
endure lying on the deck without dying. In the month of March 1892 a 
number of little plaice and common dabs were fished onboard the »Hauch«. 
They were laid on the deck in the sunshine, and while the little plaice (2—4 
inches) could live for several (up till 4) hours, the little dabs died very 
quickly. — In the end of May a number (270) of little plaice (8—5 inches) 
were laid on the deck onboard the »Havern«. They lay in 25 minutes after 
which time they were placed in salt water and proved to be alive all of them. 
There is no doubt that on very hot days the time in which the fish can bear 
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lying on a warm, dry deck in the burning sun is somewhat diminished; but 
as the fishermen have nothing to do with such small fish as those, rather with 
fish of 8—10 inches, or even larger, and these are still more tenacious of life 
than the little ones, as moreover the fish pursued by the fishermen, as @ fact, 
nearly always are placed alive in the pond, there can be no doubt that it is 
possible also to throw out the undersized fish after the sorting in a state in 
which they are capable of continuing lite. Perhaps it will be hard to get suf- 
ficient time for the sorting on the very warmest days, but a little care on the 
part of the fishermen (wetting the deck, for stance, or putting up a Jittle awn- 
ing, ete.) will also here surely, as a rule, help them through the difficulties. 

But it cannot be denied that on a few occasions some of the small fish 
will die, especially because the fishermen take so little care of them, when, for 
instance, they do not sort the fish as quickly as possible, when they tramp 
about among them, ete.; but it is my conviction that with very few exceptions 
it is possible in the large culters to throw, so to speak, all the plaice wnder the 
size limit out again in a state in which they are able to live*). 

The same can be said of the soles, which into the bargain are generally 
fished in the night and in the colder season, and moreover are even more 
tenacious of life than the plaice, according to the fishermen’s statements and 
according to what I have seen myself durmg the fishing. That they cannot 
live in a tank as well as the plaice is owing to the peculiarity in them that 
they attach themselves to the ship by »sucking«, but this has nothing to do 
with their vitality while lying on the deck. 

The turbot and brill have, besides their great tenacity of lite, the 
advantage that they are caught m small numbers only by each haul, and 
therefore quickly can be thrown out again. 

Among the other flat-fishes protected by law the flounder must he 
reckoned among the fish that are tenacious of life, while the common dab is 
rather delicate, loses its scales comparatively easily, and is not by far capable 
of living so well as the other above-mentioned flat-fishes. 

As to Plewr. microcephalus and cynoglossus 1 might not be quite out of 
the question to protect at least the former in the way here mentioned, but 
as small specimens of the said species are but rarely caught, this would be 
without any practical importance; moreover they represent so small sums of 


*) It must be mentioned, however, that when there are caught many star-fish in the 
seine together with the plaice, then the latter may be hurt by touching these ani- 
mals, so that their vitality is somewhat diminished; but if they are thrown quickly 
into the water, they will, certainly, as a rule recover their strength. 
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money that it is scarcely worth the while for their sake to multiply the provi- 
sions of a law; for it must, evidently, be looked upon as a great advantage 
when a law of fishery is as »simple« as possible. As an example to show 
how long time it takes before such a law becomes practically used, I shall 
mention that one of the greatest fishmongers at Frederikshayn, when the 
present law had been in force for three years, was much astonished to 
learn that a size-limit had been fixed also for the turbot. He had 
at any rate dealt in turbots through these three years without knowing 
this regulation. 

I do not think therefore that we ought to burden a law with regula- 
tions concerning more species than just necessary; for laws whose regula- 
tions are not kept actually in force by means of a very effective control and 
ereat care, are, I believe, only imjurious. 

From the above-mentioned reasons I think that a future law with re- 
spect to the flat-fishes ought to contain regulations for the whole country 
only concerning: 

The plaice, 

The sole, 

The turbot, 

The brill*). 

On the other hand it would be good perhaps, if local regulations could 
take the flounder into consideration, a fish which is of no value for the 
export, but nevertheless at certain places is of some moment. 

More difficult it- would be to defend the said protection of the 
common dab in the Cattegat, partly on account of its unimportance to 
the wholesale trade, partly on account of its slg@ht vitality, and moreover 
because it seems to propagate in the Cattegat at the expense of the plaice; 
at any rate it is astonishing to see the number of common dabs we get in 
a seine with little meshes almost everywhere in the Cattegat. Their number 


is certainly many times greater than that of the plaice, and as both fish 


live, partly, of the same food, it is not impossible that they are actu- 
ally competing species, so that the common dab will spread farther at the 


expense of the plaice, when it gets the opportunity, as it now does, when 


*) There might be some reason also to propose a size limit for the halibut, but 
this fish is at present so rarely met with in the Cattegat (see ante p. 39), that 1 
have been unable personally to study its biology, and I dare not, therefore, set 
forth any decided opinion on this matter. A size limit for this fish must, I think, 
as it has been proposed in England, not be smaller than ¢. 56 Engl. inches — 
the fish is not supposed to be mature till it reaches this length, 
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the stock of plaice has been so much reduced by man. I do not know whether 
the common dab has always been so much more numerous than the plaice 
in the Cattegat, as it is now; but it does not seem likely to me, and we 
must be entitled to expect that, when we diminish the number of plaice 
without diminishing that of the common dab to the same extent, the latter 
will get the upper hand, and perhaps be able to prevent a new develop- 
ment of the stock of plaice. The number of common dabs carried into 
harbour in the Cattegat is as nothing compared to the number of plaice, 
not because they have not been fished frequently, but because they have 
been thrown out as valueless to the export-trade. Now it cannot be said 
here that, when we have fished them in such great quantities and they 
die so easily, as above stated, then they must have suffered so much al- 
ready by the plaice-fishery that it is quite out of the question that they 
should have become more numerous than they were originally; — for let 
it be remembered: although the common dabs have been killed in thousands, 
and thrown out dead from the cutters into the Cattegat, yet those spots 
have been avoided where the common dab particularly goes, because the 
plaice oftenest are but in small numbers there, and the size of the meshes 
which diminishes the stock of plaice so much as it has been done, is unable 
to destroy the stock of common dabs to the same degree, as its individuals 
on an average are much smaller than the grown-up plaice. The plaice-seines 
must be supposed therefore particularly to have made havoc among the 
exceptionally large common dabs, and it its striking also how very few really 
large specimens we have found in the Cattegat during these explorations. 
Compare for instance table XI with table I from Feene (»Report« II). It 
is evident that they oftener reach a higher maximum size at the latter 
place than in the Cattegat. This evidently cannot be the case originally 
with a species which is so decided a sea fish as the common dab; but I 
must suppose the reason is that the seime-fishery in the Cattegat has killed 
the big ones, while this is not the case in the Lesser Belt where there has 
been no seine-fishery of flat-fish carried on till 1891. 

Consequently, though the large common dabs in the Cattegat have 
suffered much from the seine-fishery, the stock has presumably become 
richer and richer in little individuals and is perhaps managed in such a 
way that it gives the greatest bulk in pounds; but as this flesh has gene- 
rally no value, it is scarcely any good to protect this fish by special regula- 
tions in the Cattegat, because it competes with the more valuable plaice. 
At mere local markets in our little seas, on the other hand, it might be 
defended, perhaps, also to protect this fish as well as the flounder, 
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Such as 1 have here represented the throwing out of the fish under 
the size limit with reference to the cutters, it will be also, pretty nearly, 
with respect to the fishery with seines and nets in smaller boats, with that 
difference, however, that the quick sorting will be so much the easier, the 
smaller the take is; and the take in the smaller boats is of course generally 
smaller than in the larger boats. On the other hand there is also the 
drawback, if the small boats during the fishing are caught in a storm, that 
there will be no time at all for the sorting till the boat has come ashore, and 
then, generally, all the fish will be dead. The latter misfortune will oftener 
occur to boats fishing with nets, than to those fishing with seines; for with 
nets the picking out of the fish takes a very long time, and it will often 
be necessary to go out fishine m worse weather than with seines; for when 
the nets are out, they must be saved at any price, if possible, as the fish 
would suffer too much by remaimimg for several days in them; at last 
they will die and be eaten by snails, star-fish, and other animals. The 
mortality among the fish taken by net-fishery is certainly somewhat greater 
than by seines; but accordimg to my experience it is nowhere so great 
that it would not profit the fishery considerably if the flat-fish under the 
size limit were thrown out again when caught alive. — 

Turbots, brills, and soles are very rarely caught on hooks, as these 
are generally used with us in the Cattegat, and the number of plaice 
which are hooked in the whole country are of very little moment com- 
pared to the whole fishery. 

The flat-fish which are caught more accidentally in other sorts of 
fishing-gear, intended for other species of fishes, may, no doubt, be thrown 
into the sea again alive nearly without any exception. — 

That our fisheries, particularly the great sea-going ones, are based on 
the catching of living fish, is a great advantage to us mm the carrying out 
of regulations concerning fish under a size limit, as already mentioned 
above. — To judge from thew statements in literature the Englishmen are 
situated far more unfortunately, as their great fisheries are based on fish 
packed m ice, consequently on dead fish; and by fishing with their big trav, 
which as a rule is kept out for several hours at a time, so that the fish 
caught in it are dragged quickly along the bottom for a long time, the 
mortality among the fish is very great. 

Vhe English have seen already that the manner in which the trawl is 
used with us at Esbjerg, as also by the Germans there, is far more 
favourable to the vitality of the fish. olf writes on this question 
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in »J. Mar. Biol. Ass. IL« p. 390—391: »I understand that from the manner 
in which the trawl is handled by German and Danish boats no injury is done 
to the unmarketable fish ...« The principal reason of this is that they do 
not keep the trawl out as long as the Englishmen. It is scarcely necessary 
to repeat that our plaice-seines injure the fish still less than these trawls. 


Résumé: It can in no way be prevented that a greater or smaller num- 
ber are caught of plaice, soles, turbots, and brills, under the size limit, nor 
can it be prevented that a smaller percentage of them die, before they can 
be thrown out again; but if the fishermen throw out the living fish under 
the size limit, the stock of fish will presumably be protected in a good and 


satisfactory manner. 


But now the dead fish under the size lint, of which sometimes a nun- 
ber must be left — by being thrown out they will, as a rule, only serve 
as food for the lower animals, and therefore, in part, be wasted if they are 
thrown into the sea. 

To avoid this we might say: it is forbidden fo sell fish wnder a size 
limit as far as the above 4 species are concerned, and all living fish under this size 
must be thrown overboard as soon as possible; the dead ones may be used by the 


fishermen as food for themselves onboard and on shore a regulation, conse- 
quently, like that which is now in force with respect to a great number of 
species of fish. 

It has as yet proved practically impossible to keep up this regulation at 
places where there are a great number of these small plaice, for instance at 
the Skaw and in the Limfjord, and it has been proposed to further sharpen 
this regulation so that any landing whatsoever of fish under the size limit 
would be punishable. In this way many dead small fish would be lost to 
man, and particularly many of the more delicate species; the regulation could 
be defended only on behalf of the species, which are in the highest degree te- 
nacious of life for instance the 4 above-mentioned ones. Also of these, parti- 
cularly of the plaice, some would be wasted, if the law were really carried 
into effect, and all dragging ashore of seines would then be impossible. The 
only thing won by sharpening the regulation in this way would be a somewhat 
easier control. 

I do not doubt that it might be carried through to the benefit of our 
fishery with respect to the 4 above-mentioned species, and, of our other fish, 


among others also with respect to the ee/: but whether, everything well consi- 
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dered, it would really be more profitable than the present prohibition against 
sale, when both were looked to by the police with that attention which both 
prohibitions necessarily require, is more than I can tell. It seems quite likely 
to me that it would be possible by the present prohibition against sale to pre- 
vent greater abuses of yaluable fish under the size limit — and that is the 
main point after all. — 

The most difficult part of the whole problem, both with respect to its 
theoretical and its practical side, is now remaining: which size limit ought 
then to be fixed for the four species, and are they to be varied in the diffe- 
rent parts of the country? — 

With respect to the plaice it must be said that the present size limit, 
8 inches to the base of the caudal fin (9*/, to the tip of the caudal fin), is very 
suitable when only one size is to be fixed for the whole country; but there is no 
doubt that it would be better for the sake of local interests, if it were possible 
to have three different sizes, 1) of 7—8 inches to the base of the caudal fin, 
in the Baltic Sea south of a line Copenhagen—Gjedser, 2) of ec. 8—9 inches, 
south of the isle of Hjelmen—Sjeellandsodde, and 3) of 10—12 inches for the 
Cattegat: all measurements taken to the base of the caudal fin, which in prac- 
tice, when the caudal fin is shrinking, is a particularly good point to mea- 
sure to*). — 

Tt must be said here, however, that it would be very bad for the fisher- 
men, if the size limit of the smallest marketable plaice in the Cattegat was 
suddenly fixed at 12 inches instead of 8; nay, even 11 and 10 inches would 
present difficulties. Some months or haif years would pass before the whole 
stock grew so much, and in that time but little could be caught. Afterwards, 
to be sure, it would be so much the better, but as it cannot be said with cer- 
tainty, at any rate not at present how long this growing-time would last, it 
seems more reasonable to make this change by degrees, from 8—9 —10—11— 
12 inches, with an interval of one year between each step. We should then 
also get the opportunity, perhaps, of seeing, partly by trying to protect the 
plaice m the Limfjord, partly by followmg the development of the whole 
fishery in the Cattegat, whether it was improving and whether we had not 
better perhaps go on beyond the 12 mches; for only experience can give 


answer to thas question. 


*) Measures of length to the base of the caudal fin ave very practical: and if it were 
required by law that all flat-fishes which are dried were to keep their heads on, the 
control would be much easier. Particularly with dried fish there are going on 
many abuses of fish under the size limit. Regulations as to weight would here 
be practically useless; nay, by going in a cauf a fish migt become »illegal« in the 
course ofa very short time. 
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I shall propose that we, in the mean time, in the Limfjord, of whose 
fishery the Danish nation is sole master, make experiments as to the protec- 
tion of plaice, under a sharp control from land, the object of which experi- 
ments should be: ' 

1) to give the plaice free entrance to the fjord by forbidding any fishery 
at places where the immigrating plaice might be caught in too great numbers; 
moreoyer, perhaps, such fish ought to be fished in the German Sea and sailed 
into the fjord in a fishing-smack with tank, as it has now been commenced; 

2) to forbid in the Limfjord all landing of plaice under 10 inches to the 
base of the caudal fin in the first year, under 11 inches in the second 
year, etc.; 

3) to follow closely in these vears the course of the experiment and, by 
fishing, try to form an idea of how far we may go up in fixing the minimum 
size of marketable fish; for there is, among others, the possibility that the fish 
perhaps will emigrate from the fjord, if it grows too large, so that it must breed. 

In other words, we should require a special law for the Limfjord as the 
place of these experiments. — 

When it is so difficult to say for certain which size limit will be the 
most profitable, the reason of this is that it is not easy to know how large 
the average size of the plaice will be in the Cattegat, when it is not, as now 
fished up too early; for at present nearly all the large fish have disappeared, 
and the difference in length is, as shown in the table of ripe fish from the 
Cattegat, rather considerable, from c. 71/,—-21'/, inches; moreover our seas 
east of the Skaw eyidently contain both large and small races, which grow 
rather differently and attain maturity with a different length. The small 
races are evidently favoured by our present way of working; for the large 
races are more exposed to being caught before they are able to breed, than 
the small ones. 

In England where, during the discussion of this matter, it has been 
particularly emphasized that the fish must not be caught till they have spawned 
once, they would say that the average size of the spawners, when they spawn 
for the first time, according to the above-mentioned table is 12—13 inches 
(c. 10—11 inches to the base of the caudal fin), and as the milters are some- 
what smaller, we must first take care of the spawners. They would say 
there: »The biological limit« for the Cattegat plaice is 12!/, inches to the tip 
of the caudal fin, and smaller fish must not be taken. — 

In the German Sea has #. W. ZL. Holt fixed 121/, inches as >the biologi- 


cal limit« for both sexes taken together, but 161/, inches for the spawners. 
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Dr. Fulton in Scotland says that the smallest mature milters are c. 111/, inches 
in the German Sea, and will fix the size limit accordingly. There is conse- 
quently a considerable difference in these authors’ opinions on this matter, 
the reason of which is that one will base the size limit of all ripe fish on 
the milters, the other wants the spawners to be taken into consideration as 
well, and then again — are we to base the size limit on the smallest 
spawner we can find, or are we to take the average size? The object of the 
argument, as set forth in foreign literature, is, in a few words, to show that 
we must enable the fish fo spawn in greater multitudes than formerly in or- 
der to augment their numbers, it being supposed that the fishery has pre- 
vented them from doing so; therefore the fish must be protected till it 
reaches maturity, or till it has spawned once. 

As above mentioned, my view on the matter is somewhat different, 
viz.: There is no doubt that, owing to the fishing, there is not so rich or 
large a stock of fish as formerly; but i 72s not the number of young fish 
which is too small. What we have to do is fo prevent that the fish are taken 
so small (young) as they now are, and therefore | want a minimum size to 
be fixed. I will not deny that it is possible to fish up a species of fish to 
such a degree that there are not left individuals enough for the breeding 
of them, but I believe that we are far from that point with the plaice. 
Were that really to happen, then of course it would be necessary to think 
of multiplying the fish. 

Owing to our different views on what must be done in order to aug- 
ment the productiveness of the plaice, my opinions on »artificial hatching « 
are also somewhat different from those of the Englishmen: J mean (nearly 
as the Germans) that it will get no influence at all on the plaice in the 
Cattegat if carried on in the usual way, i. e. without a subsequent rearing 
of the larve, while the Englishmen do not look upon this as quite im- 
possible. 

But whether now we hold one theory or the other: the propagation theory 
or the growth theory, the practical measures we have to take will be nearly 
the same, viz. the fixing of a size limit. For the Cattegat, according to the 
former theory, this would be ¢. 121/, inches, or 11 to the base of the caudal 
fin, according to the latter probably still larger, but to begin with we might 
very well take a smaller size limit, as further developed above *). 


*) These two theories, however, will not give so identical results for all species of 
fishes; had we spoken of the eel (Angwilla vulgaris) for instance, a fish which is 
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One should think that the fishermen in the Cattegat would be glad to see 
such a regulation as the above-mentioned one with respect to a size limit for 
the plaice, and most of them I dare say will also be so. The fishermen how- 
ever, who carry on a coast-fishery from open boats in the northern part of 
the Cattegat, from the Skaw and Aalbeek, will be sure to object to it. For 
there are, as above stated, almost exclusively young plaice in the seas near 
these shores, and even if they were more protected than they are now, these 
fishermen would scarcely get the opportunity of catching any larger fish, as the 
plaice removes from the shore the more it grows, and in this way gets outside 
the territory of the coast-fishermen. If in course of time the size limit of the 
smallest plaice is made much higher, these people therefore will be almost 
excluded from the plaice-fishery. 

The coast-fishermen who live at the places where the young plaice lives 
will be sorry to see a severe protection. — 

Larger places of that sort will, in the Cattegat, scarcely be found at any 
other fishing-grounds than in the cove of Aalbeek from the Skaw to Frederiks- 
hayn, though (compare ante) little plaice also live at Leesso and farther south- 
wards along the eastern shores of Jutland; but of fishing-villages whose plaice- 
fishery is principally based on small (i. e. young) fish there are only Aalbeek 
and, in part, the Skaw. ; 

By fixing a size limit, however, it was just the intention to prevent the 
catching of these little fish wherever they were found east of the Skaw. As they 
now principally live only at the above fishing-places, the whole regulation 
would lose its power, if such places were allowed to carry on their fishery 
for these little fish as unimpeded as before. These people declare even the 
present size limit for the plaice to be a hindrance to them — and they carry 


of far greater moment with us than it seems to be in England, the matter would 
haye turned out very differently. 

According to my preliminary investigations, the female eels as a rule do not 
breed till they are c. 19—20 inches long, while by far the greater number of males 
do not reach this length when full-grown. — Here the propagation theory would be 
obliged to require a size limit of at least 20 inches, in order to protect the stock 
of eels satisfactorily; but then the males could not be caught at all. The growth 
theory, on the other hand, requires only that the eels have reached a suitable mar- 
ket value before they are caught, and this will, presumably, be attained at con- 
siderably under 20 inches. How this question may be solved will be further dis- 
cussed in a succeeding report. The remarkable thing in the eel-fisheries, in 

‘contradistinetion to all other fisheries, is, we know, that they are and must be 
based on catching eels that have never spawned — as far as we are acquainted with 
the biology of the eel at present. — (See my preliminary note: »On the breeding- 
dress of the eele in »Dansk Fiskeriforenings Medlemsblad<, p. 421 seqq., 1893). 
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on, I dare say, rather a considerable smugling trade with them, dried. I have 
not thought it necessary during my investigations to enter into these matters 
which concern the police only; but so much is sure, if minimum regulations 
are ever to be of any consequence with respect to the plaice in the Cattegat, 
then at least the wholesale trade in fish under the size limit must be for- 
bidden and prevented by an effective control on land at these places. 

The whole profit on little fish at these places, calculated in money, is 
scarcely of any great value, but where the income is small beforehand, will 
any diminution in it, however insignificant, be met with complaints. The 
whole matter would be without any further import, if it did not prey upon the 
very root of a greater matter: the plaice-fishery in the whole Cattegat. 

A proposition to introduce regulations with respect to .the size of the 
meshes at these places, instead of a size limit of the fish, has the usual draw- 
backs of such regulations, and would be just as unpleasant to the fisher- 
men as a size limit, if it were to lead to the wished-for result, viz. the protec- 
tion of the young fish. — 

By fixing a size limit for the sole, the turbot, and the brill there are not 
so many practical thmgs to take into consideration as with the plaice; for 
those fish are not to the same degree as the latter indispensable for the fisher- 
men; as a rule they only take them when they are caught accidentally, and 
the population can live very well, even though they stayed away from the 
fishing-grounds for a year. — Further, there is the advantage that we need 
only fix one size for each species in our seas, with the exception of the turbot 
at Bornholm; for the small specimens of turbots in our Fjords cannot be taken 
into consideration; they are rather to be looked upon as fry of the turbot 
from the Cattegat. The sole and the brill are, so to speak, fished im the Catte- 
gat only, and of these fish, as far as we know, there is only one race. — As 
these three species of fishes are not by far so common as the plaice, I have 
only scarce information to give of them; but as they live im num- 
bers in the Cattegat and Skager Rack only, because they are more of a 
sea-fish than the plaice, we may with respect to them expect much likeness, 
biologically, to the same species in the German Sea. 

In the south of the Cattegat I have seen mature male soles of c. 8 inches 
and mature female ones of c. 9 inches; this agrees very well with #. W. 
L. Holt’s observations in the German Sea, and his size limit of 12 English 
inches agrees very well with the wishes of many fishermen at Frederiks- 
hayn, 10 inches to the base of the caudal fin. This latter size must be 
supposed to be quite suitable pro tem. in our seas; whether, after all, it 
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would not be well to fix it still higher can be proved only by future in- 
vestigations and experiments. 

As to the turbot in the Cattegat I can say that the milters often hbe- 
come mature at a somewhat smaller length than in the German Sea; but 
there does not seem to be any greater difference between the spawners in 
these two seas. When therefore in England a size limit of 18 English 
inches is proposed, a size limit of c. 15 Danish inches does not seem too 
high with us, i. e.a turbot of ¢. 12 inches to the base of the caudal fin, or 
weighing as a rule about 2 lIbs., a size which is also considered suitable by 
the fishmongers, as a turbot over 3 lbs. is generally paid for more than 
three times as much per lb. as one under 3 lbs. 

For Bornholm a weight of ¢. 11/, lb. is mimimum size with re- 
spect to this fish, a size which I think may be considered suitable there. 
The question is there but of slight import. 

With respect to the brill it is supposed, according to our present 
knowledge of this fish, that c. 14 mches will be suitable with us, a length, 
consequently, of ¢. 12 inches to the base of the caudal fin — a fish of be- 
tween 1 and 2 Ibs. 

It is presumed that it will be far more advantageous in futwre to make 
the size limits considerably higher both for turbot and brill. For these fish 
can reach a much larger size than the proposed size limits, the turbot 25 
inches with a weight of ¢. 25 lbs., and the brill c. 24 inches, though with 
a considerably lower weight; but the proposed size limit will already be a 
good step onward, compared to the present ones which for both species 
are only 8 inches to the base of the caudal fin. 

It is evident that fish which, when they reach their normal, mature size, 
are so much larger (and broader) than the plaice as the two said species are, 
must have suffered proportionally more by the eager fishing in the Catte- 
gat than the plaice has done; for the size of the meshes which has been 
used has for this fish not been so unproportionally small as for turbot and 
brill. We might really be tempted to believe that there are not, perhaps, 
enough of the mature fish to produce sufficient numbers of fecundated eggs 
of these two species. I shall not here enter further into the question, how 
far artificial fecundation, carried on by every fisherman who catches mature 
specimens of turbot and brill, and the placing of these eggs in the sea, 
might be of any use. The matter would be, if the fishermen would 
take an interest in doing so, without any cost to anybody, as the ripe eggs 
and the milt were only to be pressed out of the fish into a dish, and 
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then thrown into the sea, while the fish would be nearly as good a com- 
modity after all. 

Résumé: [t must be supposed that regulations to prevent abuses of 
too small fish (plaice, soles, turbots, and brills) in Danish seas will protect the 
stock sufficiently, and add considerably to the profit of the fishery; but 
this will be attained only when the size limit of these fishes are made suffi- 
ciently high. No perceptible improvement can be expected from small size 


limits. 


Tilleg I. 


Fortegnelse 


over de Steder (Nr. 1—238), paa hvilke 


Flynderfiskenes Forekomst 


i danske Farvande 


nojere er undersogt med 
dertil egnede Fiskeredskaber, 


i 1892 og 93. 


Undersegelserne Nr. 1—56 ere udforte i 1892 ombord paa Kanonbaaden 
»Hauch« eller Kontrolskibet »Havornen« af C. G. Joh. Petersen, se dog Nr. 
29. Til Nr. 1—5 er brugt Tungevaad, til Nr. 11—56 derimod et Snurre- 
yaad med smaa Masker (oprindelig konstrueret til Fangst af Aal), hvor intet 
andet Redskab, saasom Rejehov udtrykkelig er neeynt. — 

Undersegelserne Nr. 57—166 ere alle udforte ombord paa »Hauch« i 1893 
af dens Nestkommanderende, Premierlojtnant C. J. Hansen. — I de Til- 
feelde, hyor Hansen ikke har vyeeret aldeles sikker paa Arts-Bestemmelsens 
Rigtighed, har han tilfojet »usikre«; hvor han ikke har ment at kunne udtale 
sig neermere om Arten, er Ordet »Fladfisk« brugt i Betydning Genus: Pleuro- 
nectes ; iovrigt er der ved Fladfisk under 2“ Leengde vedfojet et H eller P, 
hvilket betyder, at enten Hansen eller Petersen indestaar for Bestemmelsens 
Rigtighed; — jeg har nemlig senere undersogt de smaa hjembragte Fisk. 

Til Snurrevaaddene, snart stor-, snart smaamaskede, brugtes 300 Fv. 
Line paa hyer Arm af Vaaddet; til Landdragning brugtes (paa de samme 
Vaad) enten ganske korte Liner eller der bley vadet med Vaaddet over San- 
dene. Til Tobisvaad brugtes fra 60—100 Fayne, eftersom det anvendtes paa 
leegere eller dybere Vand. 

Nr. 62, 75—86, 134, 185 falde ved Bornholm. Nr. 74, 100—127, 133, 
136, 137, 166 i Ostersoen ved Rodsand, Kjoge, Moen, Gjedser, Darserort; de 
andre Nr. falde i vore andre Farvande, ofte flere paa samme Localitet til for- 
skjellige Tider (se Henvisningerne). — 

Undersegelserne Nr. 167—238 ere alle udforte af Petersen, enten i selve 
den biologiske Stations Neerhed (seerlig Nr. 223—238) ved Kjerteminde i Tiden 
fra 4de April til 30te September, eller fra den biologiske Stations Sejlbaad 
»Makrelen« paa forskjellige Steder i Farvandene rundt om Fyen og Samso, samt 
ved Lolland, Falster og Sjellands vestlige og sydlige Kyster. 

Redskaberne have veret dels Rejehoy, dels Tobisvaad, dels stormaskede 
og smaamaskede Snurreyaad, hvilke sidste ere konstruerede serlig til dette Brug 
af biologisk Station. 


Angaaende Brugen af Snurrevaad henvises til Drechsel: Oversigt over 
vore Saltvandsfiskerier. 1890. 
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Foruden de her nevnte Undersogelser over Flynderfiskenes Forekomst ved 
vore Kyster og serlig de yngre Individers Opholdssteder er der gjort Under- 
sogelser over de af Fiskere fangede Fisk. Disse ere blevne indkjobte paa Fiske- 
pladserne og undersogte, dels af C. G. Joh. Petersen, dels af Museums- 
assistent, cand. mag. H. J. Posselt, dels af stud. mag. E. Bay, se herom de 
efterfolgende Tabeller over de maalte Fisk. 

Endelig har jeg ved Fiskerikontrolloren for Jyllands Velvilje gjennem — 
Assistent Tranum faaet gode Oplysninger om Storrelserne af de Rodspetter, 
der af Fiskere fanges i Limfjorden; se herom Tabellerne. 


At jeg paa mange Maader og til meget forskjellige Tider udenfor de her 
opskreyne Tilfeelde har sogt og erholdt Oplysninger paa det foreliggende Om- 
raade, behoyer jeg vel kun at neevne, — jeg takker herved alle de Mend, saa- 
vel Fiskere som Fiskehandlere og andre, der godhedsfuldt og uegennyttig have 
ydet mig deres Bistand ved mine Undersggelser. 


ee 


Nr. 


Nr. 


Nr. 


Nr. 


Undersggelser i 1892. 


1. @st for Bangsbo hoje Land. 38 Fayne. Sandbund. Tungevaad med 


100 Favne Line paa hyer Arm. — 23. Marts. 
_ Aldeles ingen Fisk. 
2. Paa samme Sted. Tungevaad. — 23. Marts. — Med ec. 200 Fy. Line. 


3 smaa Redspetter, 4 Isinger. 
Her er aabenbart nesten ingen Fisk paa denne Aarstid. 


. d. Lidt lengere ud til Sees paa 6 Favne; noget blodere Bund. Tunge- 


yaad. — 23. Marts. 
1 Rodspette, 11 Isinger og en Motella mustela. 
. 4. 23. Marts. — Lidt lengere ude paa 12 Fayme Vand. Tungevyaad. 


Blod Bund med Aphrodite, Pagurer ete. 

16 Rodspeetter, c. 12 Isinger, 1 Skrubbe, 4 Haaisinger. 
5. 23. Marts. — Endnu lengere ude paa 14 Fayne. Tungevaad. Blod 
Lerbund med Buccinum, Brissopsis lyrifera. 

1 Tunge (S. vulgaris), 1 Slethvarre, 2 Pighvarrer, en Del Rodspeetter og 
Isinger, enkelte Skrubber og Haaisinger, 2 store, Syngnather. 


Modte nogle Garnfiskere, der havde fisket med Nordre Ronner 1 SSV. og 
paa 14 Favne. Der var Sten, saa Vaaddreet kan ikke gjores der. 

De hayvde store Tunger, Rodtunger (Pl. microcephalus), Rodspeetter, en- 
kelte Torsk, Skader etc. 


6—10. 26. Marts. — Udfor Strandby og Jerup paa 3—4 Fayne. Smaa- 
masket Snurrevaad. 5 

Mange unge Rodspetter, mange Isinger, enkelte Ulke, 1 Sildeunge, 
smaa Torsk (¢. 5—6”), smaa Hyillinger (c. 6—7"). 

2 Trek hindredes, rimeligvis af gamle Ankere. 


. 11. 26. Marts. — Udfor Frederikshavns Havn. 5 Favne. Tang og 


Smaasten. 
En Del Rodspzetter og Isinger, enkelte Aalekvabber, 2 Gobius minutus, 
smaa Torsk og Hvillinger, nogle Ulke, de mindste c. 4”. 


| 
| 


Nr. 


12—13. 28. Marts. — Nord for Hirtsholmene. 9 Fayne. Somus, dAphro- 
dite, Crangon, Asterias ete. 

Mengder af smaa Isinger, ferre Rodspxtter, 1 Slethyarre, c. 5*/,” lang, 
1 Arnoglossus laterna, 2 Callyonymus lyra, Gobius minutus, 4 Agonus, store og 
smaa Hvillinger, 3 Rokker paa c. 12“ med Halen. 

14. 28. Marts. — NV. for Hirtsholmene. 5—6 Favne. 

2 Slethvarrer, c. 41/, og 5”, 7 store Isinger, en Del Rodspeetter, 1 Pl. 
microcephalus, Ulke, Gobius minutus, 2 Sildeunger, 1 Hyilling. 

4 Arter af pelagiske Ag iagttoges i Vandet; af disse kunne de tre 
maaske vere Rodspette-, Torske og Skrubbeeg, men nojere Undersogelse 
kunde ikke foretages. 

15. 4. April. — Koldingfjordens Munding. 9 Fayne. 

En 5” lang Rodspeette, en Del smaa Isinger. 

16. 4. April. — Paa Flesingen. Sandbund. 

Mange Torsk og store Isinger med megen, dog ikke moden Rogn. 

17. 4. April. — Inde i Gamborg Fjord. 7 Favne. Mudder og raadden Tang. 

2 store Skrubber, Isinger, 1 Rodspette, 1 Carcinus mcenas »i Dyales. 
18. 4. April. — I Gamborgfjordens Munding. 10 Fayne. 

Omtrent som foregaaende. 

19. 5. April. — Nord for Feno Kaly. 11 Fayne. Stykker af Laminarier 
o. a. Alger. 

Buceinum, 1 Fusus, Svampe, Arterias, 1 lille Solaster papposus, Bryozoa, 

5 Torsk og 2 Isinger. 


20. 5. April. — Paa Sandet ved Stenderup-Hage. 

2 Rodspetter paa 3%/,“ og 1 paa 7”, 1 Skrubbe med megen Rogn, 
enkelte Isinger og Torsk. 
21. 5. April. — I Binnerup Bugt. 7 Favyne. 


Megen dod Zostera, Furcellaria, Delesseria etc., Hippolyte, Asterias, Ophi- 
urer, Idothea. Mange Isinger, saavel smaa som store, 2 Skrubber, Gobius 
Ruthensparri og minutus, 2 Naalefisk, Ulke, Gunellus, 3 Torsk. 

22. 5. April. — Syd for Flekojet. 10 Favne. 
Megen dod Zostera.  Hippolyte, Carcinus, Isinger og nogle faa legende 


Skrubber. 
25. 5 April. — Midt i Binnerup Bugt. Mudderbund med megen yoxende 
Zostera, saa Vaaddet trillede aldeles sammen. 
24. 22. Maj. — Paa Sogrunden og Syanegrunden ved Horsenstjorden afsoetes 
Terrainet for at finde Sandbund til at trekke Vaad paa efter smaa Fladfisk, 
men der fandtes paa lavt Vand (1—2 Fayne) kun pletvis Sandbund, ellers var 
Bunden beyoxet med kortere eller leengere Zostera og torskjellige Alger. 
Vaaddet gav: 1 Slethvarre, 1 Ising, Ulke, smaa Torsk, Spinachia, 
Gasterosteus, Gobius Ruthensparrvi, men ingen andre smaa Flynderfisk. 
25. 23. Maj. — Ved Bjornsknude paa 1—2 Fayne. Zostera og Sten, kun 
Sand i Pletter; umulig at drage Vaaddet der- 
Kt Trek ved Land gay 1 Skrubbe og Ulke. 


Nr. 


Nr. 


93 


26. 23. Maj. — Paa Sandrevlerne ved: Hasenore (Ebeltoft) fangedes ved 
Vadning med Vaaddet en Del store og smaa Skrubber, men kun 1 Red- 
speette. 

27. 23. Maj. — Samme Sted paa 4 Favne. 


Isinger, Smaatorsk, Ulke, Aalekvabber, Hundestejler, Spinachia. 
28. 24. Mai. — Udfor Grenaa. 41/,—7 Wayne. 

5 Slethvarrer gydende, en Del Rodspetter paa 8—12", Isinger, enkelte 
Skrubber, 1 Vrigla, 2 Agonus, Syngnather. 
29. 26. Mai. — Hos Fiskere i Hadsund. 

I Aalehaandyaad mange Skrubber og en Del Rodsptter paa 5—6", 
Aal ete. 
30. 27. Mai. — Udfor Limfjorden ved Hals. 31/, Fv. 

13 Rodspetter, en Del Isinger, 2 Trigla. 


ol. 27. Mai. — Paa layt Vand ved Hals. Ved Vadning med Vaad og 
Rejehoy. 

Meeneder af smaa Rodspeetter, f. Ex. ec. 200 1 et lille Treek. 
32. 16. Juni. — Paa Thoro-Sand udfor Agssens. 


Ingen smaa Flynderfisk. 

38. 17. Juni. — Marstals Omeen. 

Sandgrundene undersoetes her ved Vadning og Roning med Jolle, men 
de ere her kun pletvis bare. Med Vaad fangedes en Del store og smaa 
Skrubber og enkelte c. 5“ Janee Rodsp:etter foruden andre Fisk. 

o4. 18. Juni. — Gjordes flere Trek syd og yest for Adro, men alle Steder 
Sten eller paa dybt Vand Vrag?, saa der fangedes intet. 

359. 21. Juni. — Syd for Endelave. 14 Favne. Mudderblandet Slik uden 
Planteveext, men med megen dod Zostera. 

Enkelte Amplidetus, Ophiurer, Buccinum, Fusus, 2 Hyas, 3 Rodspetter, 
smaa og store Isinger, Haaisinger, 5 Lumpenus fangedes, men nogle saas 
undslippe, Zoarces, Ulke, Agonus, 1 Raja. 

306. 21. Juni. — Ost for Endelaye. 7 Fayne. 

Hn Del Alger. Hn Snes Smaatorsk, et Par Snese Isinger, Zoarces, 1 
Spinachia, enkelte Ulke. 

37. 21. Juni. — Udfor Koldby Kaas paa Samso. 

Forsoet at traekke, men Sten. 

38. 22. Juni. — SO. for Marthas Flak. 10 Fv. 

Echinus Dribakienis, Asterias, Ophiurer, Solaster, Pagurer, Astropecten, 
Modiola med Actinier ete. 

Mange Isinger, enkelte Haaisinger, 1 Rodspette c. 8”, Ulke, <Agonus, 
1 le Torsk, 1 lille Hvilling, 2 ganske smaa Raja, 1 raadden Cyclop- 
terus. ; 

39. 24. Juni. — Nord for Anholts Fyr. 10 Fy. 

Furcellaria.  Arterias. 

Enkelte store Rodspzetter, flere Hundrede Isinger, hvoraf enkelte store, 
1 Haaising, 2 Arnoglossus laterna, 1 lille Trigla. 
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Nr. 40. 27. Juni. — Midt paa. Aalborgbugten. 5 Fy. Sand med Halidrys 
o. a. Alger. 

Asterias, Echinus Dribakiensis, Pagurer etc. 

1 Snes store Rodspetter, Meengder af Isinger, et Par Snese smaa Torsk, 
1 Rokke. 

Nr. 41. 29. Juni. — Ost for Frederikshayn. 21 Favne. 

Pennatula, Brissopsis ete. 

2 Rodspeetter, Haaisinger, 1 Pl. cynoglossus, enkelte Isinger, 1 Torsk, 
5 Collyonymus maculatus med megen, dog ikke moden Rogn. 

Nr. 42. 29. Juni. — Ost for Hirtsholmene. 14 Fayne. 

Brissopsis, Astropecten, Asterias, Turritella ete. 

Kn Snes Rodspetter, mange smaa Isinger, enkelte Haaisinger, 2 mindre 
Pl. microcephalus, 1 Arnoglossus laterna, smaa Trigla, 8 smaa Rokker. 

Nr. 48. 29. Juni. — NO. for Hirtsholmene. 8 Favyne. 

Lidt Zostera og Fucus, maaske los. 

En Del smaa Rodspetter, mange Isinger, faa Haaisinger, flere Arno- 
glossus laterna, 1 lille Solea, 2 Callyonymus lyra & (flere Call. maculatus?), 
Smaatorsk, smaa Hyillinger, smaa Knurhaner, smaa Rokker, enkelte Agonus. 

Nr. 44. 29. Juni. — NV. for Hirtsholmene. 4 Fy. 

Nogen kort Zostera. 

Mange smaa Rodspetter, smaa Isinger, 2 Arnoglossus laterna, Collionymus. 
Nr. 45. 30. Juni. — Frydenstrand yed Frederikshavn. 

Ved Vadning med Vaad og Rejehoy: 

Kn Del smaa Rodspzetter paa ca. 1/,—2”. 

Skrubber i Maengde, ganske smaa og nogle mellem 8—4”, 3 smaa 
Solea vulgaris paa 3—4!/,“, 

Nr. 46. ste Juli — Mellem Knallens og Flyndergrundens Vagere, ost for 
Leesa paa 61/, Fy. 

Nogen Zostera, Echinus miliaris, Asterias. 

2 Rodspzetter, 3—4 Snese storre Isinger, Smaatorsk, 1 Aalekyabbe, 1 
Arnoglossus laterna, 2 Haaisinger, Ulke, 1 Trigla, 1 Q Callionymus lyra, 
1 Hundestejle (8 pig). ; 

Nr. 47. 1. Juli. — Noget lengere gstlig, 10—15 Fv. 

Lrissopsis, Lidia, Asterias glacialis, Svampe. 


1 Rodspeette, 30 Isinger, en Snes Haaisinger, 38 Pl. microcephalus, 23, 
Arnoglossus laterna, 1 lille Trigla, 1 lille Rokke. 
Nr. 48. 1. Jui. — Endnu lengere ostlig. 27 Fayne. 
Lose Alger. Brissopsis ete. 
Mange Haaisinger, enkelte smaa Isinger, enkelte Pl. microcephalus, 1 
Zeugopterus norvegicus, 2 Callion. maculatus, 1 lille Merluccius paa 5°/,. 
Nr. 49. 1. Juli. — Endnu lengere ostlig. 388 Fy. 
Brissopsis, Ophioglypha Sarsii, 2 nogne Snegle. 
Mange Haaisinger, 2 Zeugopterus norvegicus, 1 ung Merluccius 53/,“, 
1 Callion. maculatus, 1 lille Rokke. 


Nr. 


Nx. 


Nr. 


Nr. 
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50. 1. Juli. — 2 Kvartmil NY. for Kobbergrundens Fyrskib. 10 Fy. 

Alger. — Asterias, Phallusia parallelogramma. 

Mange, mest smaa og halyvoxne Isinger, en Del Rodspetter, 46 <Arno- 
glossus laterna, 8 Callion. lyra, 1 Torsk, smaa Trigla. 

En Fiskekutter i umiddelbar Nerhed fik i sit Vaad c. 100 Rodspeetter, 
nogle Isinger, 2 Cyclopterus (4), 2 Slethvarrer, en ANgmasse af Cyclopterus, 
men ellers intet. 

51. 1. Juli. — N. for Groves Flak. 27 Fv. 

Blod Slik. 

Pecten septemradiatus, Nucula, 1 Rossia, 1 Astrogonium, Brissopsis. 

3 Haaisinger, 1 Pl. cynoglossus, 6 Callion. maculatus. 

52. 2. Juli. — Udifor Bangsbo. 2 Fv. 
Sand og lose Alger. 
Mange smaa Rodspeetter, enkelte Isinger, 1 lille Torsk, 1 lille Trigla. 
rp. 53. 2 Juli. — Vadning ved Bangsbo gay kun Skrubbeunger, men ingen 
fra laar og aldeles ingen Rodspeetter. 
54. 2. Juli. — Nord for Seby. V. Vind. Vaaddet draget til Land. 

4—5 Solea vulgaris, 1 Rodspztte, 1 Skrubbe, 1 Osmerus eperlanus, 6 Aal 
og utallige Masser af Sildeyngel, hvori kunde skjelmes 2 Storrelser, hvoraf 
den mindste kun var Larver endnu. Vaaddet fyldtes aldeles af lose Alger, 
derfor kunde Sildene ikke undslippe. 

55. 2. Jui. Samme Sted. 

2 smaa Pighvarrer paa 5 og 51/,“, 3 Aalekvabber, 1 Aal og Meengder 
af Sildeunger. 

56. 29. September. — Ved Aalbeek. 


Der gjordes 5 Trek paa og imellem Reylerne fra Land og ud til 4 
Fayne. 


En Del smaa Rodspetter (@/, og 11/, aarige), 5 Rhombus levis paa 
3—4"”, Isinger, enkelte Skrubber, Hvillinger, 2 Spinachia, 2 Gobius minutus. 


13 


Undersogelser i 1893 ombord paa ,,Hauch“. 


Nr. 57. Den 22de Marts, stormasket Snurreyaad, 1 Kyml. 0. for Hirtsholmene 
paa 15 Fy. Slik. , 
9 Rodspetter 9—131/,”, ialt 5 Pd. 
8 Skrubber @ paa ner 2 med moden Rogn 9!/,—13” 
4 Skrubber co med moden Melk, 91/,—101/,“ se Nr. 16552" /gee 
4 Isinger, 4—10%/,". | 
4 Rokker, desuden Somus, Sofjer, 


aT ‘2 ~ . ) 1 . 0 
cme 2 : | emp. 1 Overfi: 3,,°, Salth:3i5, (Vp: 
Guldmus, Sostjerner, Sopunge, So- - I 3? 27 “lo 


: £08 eh Si — y. Bund 2° _- — 
pindsyin, Eremitkrebs, Zostera(dod) | ; 
Nr. 58. Den 22de Marts, storm. Snurrevaad. — 3 Kvml. N. for Lasso Rende 


Fyrskib. —- 12 Fy. 
35 Rodspetter, 9—131/,”. 


5 Skrubber @ 9—11” med moden Rogn [Temp. i Overfl. 3°, Salth. 3,35 °/o-| 
5 


Skrubber ot 9—11" med moden Meelk | — iBund 2% — 38y5 off 
2 Slethvar 12 og 131/,%. 
1 Ising 10“. — Sostjerner, Sopindsvin, Eremitkrebs, Zostera, Fucus serratus 


og vesiculosus. , 
Nr. 59. Den 24de Marts, storm. Snurreyaad. I Leeso, Rende. 1/, Kvml. SSY. 
for NV. Revets Vager. 18 Fy. Blod Bund. 
5 Rodspetter 11%/,—131/,”, 1 Tangsprielle 3”. 
4 Isinger 81/,—11". 
Svanemoner, Sostjerner, Eremitkrebs, ‘Sopindsvin, samt raadden Zostera 
og Laninarier. 
Nr. 60. Den 26de Marts, bundsatte Garn, som stod SO.—NY. i sonden for 
Frederikshayns Hayn i 5 Fy. 
7 Rodspeetter 81/,—101/,“. 
22 Isinger’ 8—9°*/,". 
1 Skrubbe 10” samt 5 Stenbidere 2 G og 3 Q. 
Sostjerner. 
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I stormasket Snurreyaad samme Dag ved Nordre Ronner, 20 Fy., blod 
Bund, fandtes 2 Tunger 16”, 2 Pighvar 12—18”, en Lampret, Torsk og 
Tsingeér. 

Nr. 61. Den 4de April med Travl, 51/, Kvml. misy. @. for Olenburg Huk 
Fyrtaarn paa Femern. 16 Fy. Slik. 

13 Isinger 21/,—71/,”, 1 Rodspette 61/,”. 

2 Lumpenus 7*/,—9'/,", 5 Ulke. 

1 Pandserulk, 1 Gobius mger. { Temp. i Overfl. 3,,°, Salth. 0,75 /. | 

1 Aalekvabbe. | Temp. v. Bund 2°, Salth. 1,75 %J. [ 

Trawlen var ude i ¢. 25 Min. 

Nr. 62. Den 7de April, bundsatte Garn udfor Nexo, Bornholm, i 8 Fy. i Fyr- 
lmien. Sand. (Se Nr. 78, 80). 
141 Rodspetter 71/,—13”, mange udlegede (40 Pd.). 
20 Skrubber 91/,—14", udlegede, 8 Pd. 
Isinger, umoden Rogn, 1/, Pd. 


ISS) 


Qu 


2 Pighvar 8—13”, umoden Rogn, Maven tom, 2 Pd. 
3 Stenbidere 8”, og 4 Torsk 91/,—14". 
Nr. 63. Den 10de April, bundsatte Garn udfor Refshalen (Sundet) 1 3—5 Fy. 
Fangsten var kun i den Del af Garnet, som stod paa det grundeste. 
16 Isinger 81/,—101/,". 
5 Rodspetter 11/, Pd. 6 Skrubber 3 Pd. 
2 Pighvar 8—14”, 4 Stenbidere. 
1 Torsk -201/,”. 
To andre Garnsetninger de folgende Dage gav kun 1 Pd. Rodspette hver 
Gang. 
Nr. 64. Den 23de April med smaamasket Vaad (Vadning) paa Sandene ved 
Mariagerfjords Udlob. (Se Nr. 65). 
30 Skrubber 2—31/,” (Hest paa 2°/,“). { Temperaturen var 91/,°. | 
25 Skrubber 4—6!/,” (flest paa 5”). | Saltholdigheden 2,5) %/o. [ 
Yngel af Aalekvabber og Hundestejler. 
Nr. 65. Den 23—24de April, Settegarn, udenfor Barren yed Mariagerfjord. 
Sand. 38—4 Fy. (Se Nr. 64). ig 
294 Jsinger 7!/,—111/,” (deraf 37 med moden Rogn), vejede ialt 71 Pd. 
20 Skrubber 8?/,—13”, udlegede, 7 Rodspetter 61/, Pd. 
3 Stenbidere, 1 Torsk, 4 Pighajer (85”), hvoraf 1 med 10 Unger, mange 
Sostjerner. 
Nr. 66. Den 30te April, Seettegarn i Vej-Dybet ved Hals fra 2—4 Fry. 
60 Skrubber 5—121/,” (deraf kun 2 med moden Rogn). 
37 Isinger 9 81/,—111/,” (2 med moden Rogn). 
5 Isinger o 81/,—111/,". 
3 Redspetter, 4 Torsk, 1 Stenbider. 
‘Samtidig med Rejehov paa Sandene: 3 Rodspetter (P.*) paa 1/,”. 


*) Anm.: (P.) betyder bestemte af C. G. Joh. Petersen, 
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Nr. 67. Den 5te Mai, Seettegarn udfor Karrebeksminde i 3 Fy. 
68 Isinger 81/,—111/,". 
1 Pighvar @ med umoden Rogn 13”, 11/, Pd. 
5 Rodspetter 10—13”. 
7 Skrubber 9—123/,”. 
Nr. 68. Den 8—9de Mai, Settegarn 8. for Hesselo i 4—6 Fy. Sand og Slik. 
15 Isinger Q 63/,—101/,”. 
6 Isinger co 63/,—71/,". 
1 Rodspette 11”, 1 Skrubbe 11”. 
1 Haaising 101/,”, 1 Stenbider. 
Krabber og Snegle. 
Nr. 69. Den Sde Mai, med smaamasket Vaad paa Lysegrundens O.-Side i 
5—8 Fy. Sand og lengere ude Slik. 
61 Isinger Q 41/,—81/," | 
46 Isinger & 51/,—73/,” [ 
3 Ulke, 1 Aalekvabbe 12”. 
1 venstrevendt Ising. 
{ Vandets Temperatur i Overfladen 9,.°, Salth. 1,93 %o- | 
| = = i Bunden 8,% == dios - 
Nr. 70. Den 12te Mai, med Rejehov i Strandkanten ved Bangsbo Strand. 
Sand. (Se Nr. 88, 91, 142, 143 og 162). 
24 Rodspetter 13/,—31/,” (rimeligvis fra ifjor} (H.*) samt 2 paa 4!/, og 7”. 
6 Skrubber 2—6!/,” samt 9 Fladfisk. 
Aaleyngel i Bekken c. 4”. 


= 


7 modne. 


Ved Bangsbostrand bley der Aaret igjennem foretaget Undersogelser med 
c. 1 Maaneds Mellemrum, og tildels paa samme Maade, idet der den forste 
Tid anyendtes Rejehoy og smaamasket Vaad, og i Efteraaret Tobisvaad. 
Bunden er Sand med store Sten hist og her, og midt i Bugten lober en lille 
Bek ud. Fra 20—50 Alen fra Kysten findes med daglig Vandstand nesten 
torre Reyler, med 8 4 4 Fod Vand indenfor. Her som ovyeralt paa flad 
Strandbred viste det sig, at man fik rigeligere Fangst med Layvande, da 
dette letter Fiskeriet. 

Nr. 71. Den 18de Maj, Nord for Frederikshayn 1 Strandkanten med Rejehoy. 
Ogsaa her findes Revler med Sand, men helt 1 Land findes smaa Sten 
med mere lerblandet Sand. 


45 Rodspetter (P.) 3/,— 3/,“ eee 
es ts otf 41 J! } pa den neesten torre yderste Revle. 
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i Skrubber 41/,—51/,”, heraf 1 paa den yderste Revle, de andre helt inde 
i Strandkanten. 
Desuden Yngel af Aalekvabber, Hundestejler, Kutlinger og <Aal. 
Nr. 72. Den 17de Mai, med smaamasket Landdragningsvaad paa Nordsiden af 
den lave Vestpynt paa Hjelm. Inde i Strandkanten findes en Breemme af 


*) Anm.: (H.) betyder bestemte af C. J. Hansen, 


gig) 


Rullesten, paa 4 4 5 Fod Vand nogne Sandpletter mellem de algebevoxede 
Dele af Bunden. Her er vist daarlige Forhold for »Yngel« af Fladfisk. 

10 Rodspetter 83/,—131/,". 

19 Skrubber 8—14!/,”, 6 Isinger 51!/,—73/,". 

12 Slethvar 5—10?/,", 4 Pd. 2 Trigia. 

— —- — Paa Sletterhage gay Landdragningsvaad paa Grund af Sten 1 
Strandkanten kun ringe Udbytte: 3 Skrubber, 1 Ising. 

Nr. 78. 17—18de Mai, bundsatte Garn, '/, Kvml. NO. for Trekosten paa Ore- 

flakket fra 4—9 Fayne. 

50 Isinger @ 7!/,—111/,", 16 moden Rogn. 

9 Isinger G 71/.—9%/,”, 4 moden Melk. 

1 Slethvar 15*/,“ med fuldmoden Rogn. 

5 Rodspetter 101/,—133/,”, 1 Skrubbe 12”. 

1 Rokke, 24 Stenbidere 103 Pd. 

1 Agonus. (Garnene bleve sterkt beskadigede). 


Nr. 74. Den 25de Mai med smaamasket Vaad. 7 Kvml. 5. O. for Mogens 
Fyrtaarn i 11 Fy. Sand. 
209 Redspetter 5—161/,” (overvejende fra 6—9"). 
84 Isinger 3°/,—8%/,“ | Temp. i Overfl. 8,,°, Salth. O,g5 °/o. | 
5 Ulke, 1 Aalekvabbe i — ved Bund 8°, — Oy Jo. { 
Nr. 75. Den 25—26de Maj. Szttegarn udfor Hasle i 10 Fy. Sandbund. 
65 Skrubber 81/,—13". 
15 Rodspetter, 3 Ismg 6”, 2 Torsk 15—22”. 
1 Pighvar 11%/,“, nesten moden Melk, 11/, Pd. 
Nr. 76. Den 26de Mai. Smaamasket Vaad. 1 Kvml. NV. for Hammerens 
Fyrt. 1 10 Fy. Sand. . 
6 Rodspetter 6°/,—10?/,”, 7 Skrubber 8—12”. 
16 Isinger 41/,—11”, umoden Rogn og Melk. 
9 Ulke. 


| Temp. i Overfl, 8,,°, Salth. 0,75 °%/). | 
| — ved Bund 5,9 —  Oyz %/o- | 


Nr. 77. Den 26de Maj. Smaamasket Vaad i Sandvig Buet paa 4 Fy. Vand. 


Sand. 
60 Skrubber 7—121/,“, udlegede. 
7 Rodspetter 7—9” { Temp. i Overfl. 8,5°, Salth. O79 /o- | 
15 Isinger 5°/,—9” | — ved Bund 7,9. — Oy %.- | 


3 Pighvar 6 71/,—71/,", umoden Melk. 

Prevede Landdragningsvaad inde i Stranden, men Forholdene vare daarlige 
for Vaaddet, Sten og Klipper generede oyeralt; trak over en bar Plet, men 
fik Intet. 

Provede forskjellige Steder ned langs Ostkysten af Bornholm fra Sandvig 
til Nexo, f Ex. udfor Dynddaleaa og Seene Baadested. Strandkanten egnede 
sig dog ikke for Vaadtrek, og hvor der fandtes bare Sandpletter af ringe 


| 
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Udstrekning, f. Ex. udfor Bobbeaaen ca. 50 Alen fra Kysten paa 1 4 2 Fy. 
Vand, blev Fartojet dregget op og Vaaddet brugt som Haandvaad, men der 
fandtes ialt kun 1 Skrubbe paa 8”. 
— Udfor Gudhjem i 18 Fy. hang Vaaddet fast og maatte bjarges. 
Nr. 78. Den 26—27de Mai. Settegarn. Udfor Frederik Stenbruds Molle ved 
Nexo i Fyrlinien, 8 Fy. Sand. Se Nr. 62—80. 
53 Skrubber 81/,—13%/,", 19 Pd. 
19 Rodspetter 81/,—12", 61/, Pd. 
5 Isinger 8!/,—11", 11/, Pd. 
Nr. 79. Den 27de Mai. Smaamasket Landdragningsvaad og Rejehov i Stran- 
den nord for Snogebeek Hayn (Bornholm). Sand. Se Nr. 154. 
40 Skrubber 1!/,—2'/,” (med Hoven) (P.). 
3 Skrubber 4%/,—51/,”. 
19 Skrubber 7*/,—111/,”, og 1 Tobisunge. 
Nr. 80. Den 28de Mai. Svettegarn Ved Nexo udfor Fredrik Stenbruds 
Molle og Byens Molle til Havnehovedet i 9 Fy. Stenbund. Se Nr. 62 og 78. 
50 Skrubber, 18 Rodspzxtter 8%/,—10%/,”, 4 Pd. 
8 Isinger 81/,—91/,", 1 Pighvar 6 104/,", 3/, Pd. 
Nr. 81. Den 29de Mai med smaamasket Landdragnings-Vaad udfor Dueodde 
Fyrt. Sandbund. 
17 Skrubber 13/,—21/," (H.) og 6—103/,", 2 Pighvar 2” og 28/24. 
1 Tangsnarre, 3 Laxorreder paa 11”. 
En Del Ulke og Tobisyngel. 
Nr. 82. Den 29de Mai lidt lengere ude i 3 Fv. Sand. 
20 Skrubber 7—11'/,“ 7 ee ante etal 
4 Rodspetter 61/, —103/,“ | Temp. i Overfl. 82" Salth. O(a. 4 
& Tsing 78H | == wed) Bundi72° = 0 eee 
Nr. 83. Den 29de Mai, storm. Vaad. 2 Kvyml. SSO. for Dueodde Fyrt. i 
18 Fy. Sand. 
50 Radspetter 71/.—12", 10 Pd. | Temp. i Overfi. 8,;°, Salth. 0,; %. | 


O95) 9 


15 Skrubber 73/,—12”, 4 Pd. | = yéd Bund 4° =" )0ry Sam 
16 Isinger 71/,—101/,”. 
4 Tangspreller — megen Vegetation. 


Nr. 84. Samme Sted med smaam. Vaad. 
162 Rodspeetter 53/,—111/,", 251/, Pd. 
50 Isinger 33/,—12”, 51/, Pd. 
5 Skrubber 7#/,—111/,”, 2 Pd. 
1 Torsk 11” og nogle Ulke. 
Nr. 85. Den 29de Mai. Storm. Vaad. 7 Kvml. SV. t. V. for Dueodde Fyrt. 
i 24 Fy. Sand. 
16 Rodspetter 61/,—10", 31/, Pd. 
12 Skrubber 7!/,—12“, 31/, Pd. 


2 Isinger 41/,—9". 


| Temp. i Overfl. 8° Salth. 0,75 %o. | 
| — ved Bund 4°, — 0,,- | 
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Nr. 86. Samme Sted. Smaamasket Vaad. 

70 Rodspeetter 5—101/,", 91/, Pd. 

3 Skrubber 9—10". 

72 Isinger 2°/,—7*/,“, 3 Pd. 

— — — Settegar udfor Ronne den *°/; 3 Pighvar of 71/,” og @ paa 
9” og 104/,” umoden Fisk, desuden nogle Rodsp:etter og Skrubber. 

Efter Rognens Udseende og Fiskernes Udtalelser at domme, maa_ Pig- 
hvarren antages at lege yed Bornholm 1 Juni Maaned. Der blev ialt fra 
2/-_30/- fra »Hauch« fanget 10 Pighvar, deraf 6 of, 2 9 og 2 Unger. 

Skrubbens Yngel fandtes 1 stort Antal; den voxne Fisk var gjennemgaaende 


| Temp. i Overfl. 8°, Salth. O74 %/. | 
| = ved Baad 49 = @., = i 


77 


storre end Rodspetten og Isingen, saaledes var dens Maximumsstorrelse 
13*/,“, medens den for de andre 2 Arter var 12”. 1 Aareang Skrubber 
(de 1-aarige) manglede, dog findes en Antydning af denne Aargang i Nr. 79 
fra Strandkanten nord for Snogebiek Hayn (3 Stk. fra 43/,—51/,”). Derimod 
saas der aldeles intet til de to yneste Aargange Rodspetter (/, og 
11/,-aarige). 
Nr. 87. Den 9de Juni. Smaamasket Snurrevaad, udfor Skagen By i 7 Fy. 

Sandbund. 

60 Rodspetter 4—111/,” (Hovedmassen fra 8—11”), deraf 35 paa 111/, 
Pund. 

442 Tsinger 23/,—81/,“. 


2 Rodtunger (Pl. microcephalus) 4“ og 9”. 


15 Haaisinger 6—101/,". { Temp. i Overfl. 14,,°, Salth. 2,5 °/o. | 
1 Rokke TY," i Tebailiine S3y,/. || = ved Bumcl ie “=. Be, = | 


— Samtidig toges med Tobisvaad, trukket til Land af Skagboerne, i et 
Trek: 

105 Rodspeetter 2—41/,". 

1 Skrubbe 4%. 


Nr. 88. Den 10de Juni. Smaamasket Landdragningsvaad og Rejehoy. Stran- 
den ved Bangsbostrand. Se Nr. 70, 91, 142, 1438 og 162. 
1 Rodspztte 81/,". 
41 Rodspzetter 21/,—33/,". 
28 Rodspetter */,—1”, med Rejehoy (H.). 
15 Skrubber 4°/,—91/,”. 
4 Skrubber 2'/,—33/,", oppe i Bakken. 
4 Slethvar 4—53/,". 
Nr. 89. Den i4de Juni. Smaamasket Vaad paa Aalborgbueten, 21 Kyml. N. 
t. V. for Fores. 7 Fy. Sandbund. 
1 Rodspeette 8”. 
142 Isinger 31/,—9!/,”, de fleste med moden Rogn. 
3 Torsk 5”. | Temp. i Overfl. 17,.°, Salth. 1.9 oe | 
1 4-traadet Havkvabbe. Nee sae vecle B umclas0) tank== nino. | 
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Nr. 90. Den 28de Juni. Smaamasket Landdragningsvaad og Rejehoy ost for 
Gilleleje Hayn. Sandbund med enkelte store Sten. Se Nr. 153. 
10 Redspetter 11/,—5” (H.). 
36 Skrubber 3—5”. 
3 Pighvar 33/,—5“. 
4 Tunger 31/,—5". 
2 Aalekvabber, 1 Naalefisk. 
6 Kvml. VNY. for Gilbjerghoved i 10 Fy. odelagdes Vaaddet fuldsteendigt 
aft noget i Bunden. 
Nr. 91. Den 9de Juli med Rejehoy i Strandkanten ved Bangsbostrand. Sand. 
Se Nr. 70, 88, 142, 143 og 162. 
Rodspetter i Mangde fra 1—e. 11,” (H.) og endnu mindre Skrubber 
ned til 4/,” (P.). Enkelte smaa Hvarrer. 
Nr. 92. Den 10de Juli med Rejehoy i Strandkanten yed Anholt Nordstrand. 
Sand. Se Nr. 93, 96 og 155. 
21 Rodspeetter 14/,—1%/,“ (HL). 
6 Slethvar 3/,—11/," (P.). 
1 Pighvar 1/,” (P.). 
Yngel af Hornfisk og Naalefisk. 
Nr. 93. Den 11te Juli med Rejehoy i Stranden paa Anholt Nordstrand. Sand. 
Se Nr. 92, 96 og 155. 
12 Rodspetter 11/,—13/,” (H.). 
4 Pighvarrer #/,—1” (P.). 
4 Skrubber !/,—3/,“ (P.). 
(Garn ude i 8 Fy. nord for Anholt gay 7 Rokker 161/,—35", tilsammen 50 Pd.). 
Nr. 94. Den 19de Juli med smaamasket Vaad, 10 Kvml. 8. 1/, O. for Fornss 
Fyrt. 1 4 Fy. Sand. 
5 Rodspetter 11—131/,", 3 Pd. 
10 Torsk 7!/,—14”. 
17 Isinger 41/,—111/,". | 


1 Slethvar § 91/,” og 1 Agonus. 


Temp. i Overfl. 17,,°, Salth. 2555 Vp. 
5 02 /0 


— ved Bund 15,59 — 24. = 


Nr. 95. Den 19de Juli med Rejehoy i Stranden nord for Grenaa Havyn. Sand- 
bund, lidt kalkholdig enkelte Steder. Se Nr. 140. 
13 Rodspetter 1—2” (H.). 
20 Skrubber 1/,—1” (P.). 
8 Pighvar #/,—11/,” (P.). 
4 Slethvar 3/,—1/,”  (P.). 
Nr. 96. Den 20de Juli med Rejehoy i Strandkanten paa Anholt Nordstrand. 
Sand. Se Nr. 92, 98 og 155. 
15 Skrubber */,—1” (P.). 
Smaamasket Vaad gay intet Resultat. 
Nr. 97. Den 21de Juli med smaamasket Vaad 2 Kyml. NY. for Anholt Fyrt. 
i 10 Fy. Sand. 
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54 Isinger 33/,—91/,“ { Temp. i Overfl. 19,5°, Salth. 1,4, %/). | 
1 Kuller 63/,“ || S== veel Binal Wea = a ae | 
Nr. 98. Den 2ide Juli med smaamasket Vaad 5 Kyml. NO. t. N. for Anholt 
Fyrtaarn 1 21 Fy. Slik. 
2 Redspetter 151/,—171/,". { Temp. i Overfl. 19,,°, Salth. 1,,, °/o. | 
OS ae || == veel Bung! O90 == Biase 
107 Haaisinger 3/,—91/,", 1 Rokke 10”. 


5 a 6 Gonaster. - 

Nr. 99. Den 29de Juli. Stranden ved Randsfjord. 

8 Skrubber 1—1!/,” (H.). 
2 Pighvar 11/,” (P 
Nr. 100. Den 4de August med smaamasket Vaad 1 Kvml. ©. for Gjedser 
Fyrtaarn 1 5 Fy. Sand. 
3 Isinger 61/,—9” | Temp. i Overfl. 17° Salth. 0.5%. | 
4 Ulke. | — ved Bund 169 — Oy, - | 
Nr. 101. Den 4de August med smaamasket Vaad N. for Rodsand i 3 Fy. 
Sandbund. Vaaddet fiskede Sten og maatte bjzerges. 

Nr. 102. Den 4de August med Rejehoy paa Ydersiden af Rodsand. Paa 
Ydersiden fandtes haard Sandbund med Revler, paa Indersiden bledt mudder- 
blandet Sand med Alger. 

41 Skrubber 1—2!/,” (H.), (heraf dog enkelte indenfor Sandet paa den 
blode Bund). 

45 Pighvarrer 1/,—13%/,“ (P.). 

Gobius, Idothea, den trepiggede Hundestej]. Smaamasket Vaad gav intet Udbytte. 

Nr. 108. Den 4de August med smaamasket Landdragningsvaad rundt om 
Kroghagepynten og forbi Gjedser Havn. Rullesten i Stranden, Sand lengere 
ude. Daarlige Forhold for Yngel af Fladfisk. 

10 Skrubber 3—10%/,", Ulke. 
Nr. 104. Den 7de August med smaamasket Vaad 111/, Kvml. i 8.*/,V. fra 
Mgens Fyrtaarn i 8!/, Fy. Fint Sand. 
295 Rodspetter 4—131/,”. 
452 Isinger 31/,—81/,“. 
1 Skrubbe 7?/,“ 
1 Torsk 51/,", 1 lille Ulk. | Temp. i Overfl. 17,;°, Salth. 0,75 %/o. | 
1 4-traadet Havkyabbe 21/,”. | — ved Bund 13,.°, — Oyo - | 
Muslinger i Klumper og megen Vegetation. 
Nr. 105. Den 7de August samme Sted, stormasket Vaad udsat 6 Gange. 
82 Rodspzetter 51/,—14°/," (flest paa 91/,—12"). 
1 Pighvar © 83/,", havde leget. 
c. 6 Isinger smaa, 1 Agonus. 
2 Tangspreeller 6“, Gobius. 
1 Stenbider 33/,/. 
Megen Vegetation, Idothea og Tanglopper. 
14 
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Nr. 106. Den 7de August med smaamasket Vaad 11,, Kyml. SY. */, 8. for 
Moens Fyrtaarn i 11 Fy. Sandblandet Shik. 
97 Rodspetter 31/,;—12". { Temp. i Overfi. 18,,°, Salth. 0,5; °/o. | 
172 Isinger 21/,—81/,”. | — ved Bund 119° — I,, - | 
1 Skrubbe 71/,“, 10 Ulke, 1 Agonus. 
9 Lumpenus 7—11%/,". 
Faa Sostjerner (Asterias rubens). 
Megen Vegetation, Musling, Idothea, Tanglopper. 
Samme Sted gay stormasket Vaad: 
4 Rodspztter 107. 
3 Pighvar § 81/,—91/,“, hver med en Znmpenus i Munden. 
Desuden Vegetation ete. 
Nr. 107. Den 7de August. Smaamasket Vaad 15 Kyml. i SY. */, V. for Moens 
Byrtaam 1 12 Fy. Slik. 
Vaaddet fangede Sten og maatte bjerges. 
Nr. 108. Den 8de August med smaamasket Vaad 17 Kyml. SV. for Moens 
Fyrtaarn 1 11 Fy. Sandblandet Shik. 
Vaaddet fangede Sten og maatte bj:erges. 


Nr. 109. Den 8de August med smaamasket Vaad 19 Kyml. SV. #/, 8. for Moens 
Pyrtaarn i 94/, Fy. Sand. 
368 Rodspetter 31/,—12” (flest fra 41/,—61/,“), heraf vejede 6 Stk. paa 
10” og derover 31/, Pd. 


411 Isinger 23/,—8”. { Temp. i Overfl. 18°, Salth. 0,9, /. | 
2 Torsk paa 53/,". | — ved Bund 10,9 — I - |: 


3 Aalekvabber og 3 Agonus. 
Et stormasket Vaad samme Sted gay: 
6 Rodspetter 103/,—131/,”, 3 Pd. 


Nr. 110. Den 9de August med smaamasket Vaad 18 Kyml. 8. !/, O. fra Moens 
Fyrtaam i 10 Fy. Brunt Sand. } 
594 Rodspeetter 41/,—11°/,“ (flest mellem 6—9“), heraf vejede 36 Stk. fra 
10” og derover 17 Pd. 


487 Isinger 21/,—83/,". | Temp. i Overfl. 18°, Salth. 0,5; %/o. | 
2 Aalekvabber 111/,". | aare ved sung 62 Ogle 
2 Torsk 5%/, og 6”, Gobius og Ulke. 

1 dette Trek fiskedes ialt 1087 Stk. Fisk. 


Samme Sted gay et stormasket Vaad: 
38 Rodspetter 91/,—141/,”, 181/, Pad. 
1 Stenbider 71/,”. 
Muslinger i store Klumper, Vegetation. 
Ejendommeligt Plancton i Vandets Overflade. 


Nr. 111. Den 9de August. Smaamasket Vaad 141/, Kyml SO. t. O. 1/, O. fra 
Moens Fyrtaarn i 20 Fy. Fint, brunt Sand. 
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131 Rodspetter 41/,—12%/,” (flest fra 6—9”), heraf vejede 7 Stk. paa 
10” og derover 23/, Pd. 
149 Isinger 31/,—8". { Temp. i Overfl. 18,,°, Salth. 0,5 °/o. | 
1 Skrubbe 91/,”. | — ved Bund 129° — ty | | 
5 Ulke og 2 Agonus. 
Ijendommeligt Plancton 1 Vandets Overflade. 
Et Travltrek samme Sted gay Skaller og Muslinger. 
Nr. 112. Den 9de August med smaamasket Vaad 6 Kyml. S. !/, V. for Mogens 
Fyrtaarn i 91/, Fy. Fint Sand. 
225 Rodspeetter 4—13” (flest 6—9”), heraf 24 Stk. paa 10” og derover. 
101/, Pd. 
80 Isinger 4—81/,”. 
4 Skrubber 6°/,—81/,”. 


3 Aalekyabber 81/,—11”. { Temp. i Overfl. 18,;°, Salth. Oss %/o- | 
3 Ulke og 1 Pandserulk. | == ved Biel Be == | On, =) || 


Vegetation og Musling. 
Hjendommeligt Plancton i Ovyerfladen. 
Nr. 113. Den 9de August med smaamasket Landdragningsvaad og Rejehoy i 
Strandkanten lige nord for Hesnees Hayn. Sandbund. 
Dette er det eneste Sted paa Kysten omkring Hestehoved, hvor Vaaddet 
kan bruges, da her ellers oyeralt findes en Meengde baade store og smaa Sten. 
1 Rodspette 2” (P.). 
28 Skrubber 3—7”. 
177 Skrubber 1/,—1*/,” (P.). 
11 Pighvar 1—13/,” (@.). 
Ejendommeligt Plancton, som strakte sig helt ind 1 Strandkanten. 
Nr. 114. Den 10de August med smaamasket Vaad, trukket til Land, og Reje- 
hoy i Strandkanten vest for:-Klintholm Hayn. Sandbund. 
38 Skrubber 1—8” (11 under 2”, H.). 
26 Pighvar */,—11/,” (P.). 
2 Slethvar 1?/, og 2” (P.). 
1 Slethvar 10” 9 med tom Rognseek. 
1 Tobis. : : 
Nr. 115. Den 10de August med smaamasket Vaad i 31/, Fy. Sand. Udfor 
Klintholm Hayn. ; 
9 Skrubber 23/,—51/,”. 
(Temperatur og Saltholdighed se Nr. 116). 
Nr. 116. Den 10de August med smaamasket Vaad i 41/, Fy. Sand. Udfor 
Klintholm Hayn. 
2 Rodspeetter 4 og 81/,”. { Temp. i Overfl. 19,59, Salth. O,g4 %/. | - 
4 Isinger 51/,—61/,". || == vee Bid 16% = Oy). ff 
Nr. 117. Den 10de August med smaamasket Vaad 3 Kvml. SV. 3/,S. for 
Mogens Fyrtaarn. 11 Fy. Fimt Sand. Fangede Sten paa begge Arme og 
maatte bjerges. 
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Nr. 118. Den 11te August med smaamasket Landdragningsvaad og Rejehov 
udfor Boto Nor, Falsters Ostside. Sandbund med Revler. 
70 Skrubber 11/,—131/," (HL). 
8 Pighvar 11/,—4!/,” (P.). 
11 Pighvar 1/,—1“ (P.). 
5 Slethvar 2—21/," (P.). 
1 Aal 41/,”, 2 Stenbidere 4/,“. 
Yngel af Gasterosteus aculeatus. 
Ejendommeligt Plancton ude fra Seen helt ind til Stranden. 
Nr. 119. Den 11te August med smaamasket Vaad 83/, Kyml. NY. t. N. 1, N. 
for Daserort Fyrtaarn i 10*/, Fy Brunt Sand. 
77 Rodspetter 4—11%/,” (flest fra 4—7”), de 3 storste over 10” vejede 
iets, 1p, etal 
132 Isinger 3—8}/,“. 
1 Skrubbe 8?/,”. 


2 Torsk 6 og 7". { Temp. i Overfl. 20,;°, Salth. 0,5, °/o. 
1 Stenbider 61/,”. | = ved Bund 9,9 —. 25 
Nogle Ulke og Pandserulke. 

Laminaria. 


Gjennemsnitsvegten af 114 Stk. Rodspetter fra Ostersoen paa 10” og 
derover var 1/, Pd. 
Nr. 120. Den 12te August med smaamasket Vaad paa Tolkegrundene i Gron- 
sund. 
1 Skrubbe 61/,”. 
Sterk Strom forhindrede Vaaddet i at folge Bunden. 
Nr. 121. Den 13de August med Rejehov i Rosendals Hayn ved Faxe Lade- 
plads. 1 4 2 Fod Vand. 
3 Pighvar 11/,—1%/,” (H.). 
1 Skrubbe 13/,” (H.). 
Nr. 122. Den 14de August med smaamasket Vaad (Landdragning) og Rejehoy 
i Stranden i Sohundehayn. Sand. 
24 Skrubber 11/,—53/,” (H.). 
2 Pighvar 1—1%/,” (P.). 
2 Slethvar 21/, og 21/,” (P.). 
Nr. 128. Den 14de August med smaamasket Vaad udfor Bogenses Sand (So- 
hundehayn) i 2 Fy. Sand. 
1 Skrubbe 81/,%. J Temp. i Overtl. 19,;°, Salth. 0,54 %/o- | 
4 Aalekvabber. | -— ved Bund 19,59, — Oj - 
Nr. 124. Den 14de August med smaamasket Vaad 21'/, Kvml. syd for To- 
kosten paa Holleendergrunden, 6!/, Fv. Sand. 
Fangede Sten og maatte bjeerges. 
Nr. 125. Den 14de August med smaamasket Vaad, 11 Kyml. N. t. 9. 1/, @., 
for Mogens Pynt, 12 Fy. Fint Sand, 
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AT Rodspetier of) 44/3—101/,". | — ved Bund 14% <= + 0,,, - 
188 Isinger. 
Nr. 126. Den 15de August med Rejehoy og smaamasket Vaad paa Sandet 
ved Fedet (Presto). Sandbund — paa 1—6 Fod Vand. 
1 Skrubbe 1?/,” (H1,). 
Ubyre lidt Udbytte i Forhold til den anvendte Tid og de gode Bund- 
forhold. 
Ved Stevns Klint den lide August: 
1 Pighvar 11/,” (H.). 

Nr. 127. Den 16de August med smaamasket Landdragningsyaad og Rejehov 1 

Stranden ved Kjoge Havn. Haard Sandbund. 

2 Rodspeetter 31/,—31/,”. 

16 Skrubber 21/,—51/,". 

2 Pighvar 11/,” (P.). 

2 Slethvar 21/,—63/,". 

2 Aborrer 4!/,—51/,", 

Gasterosteus aculeatus og Gobius. 

Men alt i ringe Mengde i Forhold til den Tid, der blev fisket, og de gode 
Bundtorhold for Yngelen. 

Nr. 128. Den 19de August med Rejehoy i Stranden ved Aalsgaarde (Sjellands 
Nordkyst). 

6 Redspetter 13/,—31/," (H.). 
1 Skrubbe 1°/,” (H.). 

2 Pighvar 1!/,—11/,” (HL). 

2 Tunger 11/,—13/,”. 

Nr. 129. Den 27de August med Rejehoy i Stranden neden for Lyngsbek 

Skoy, Ebeltoft Vig. 

2 Rodspeetter 3 og 31/,". 

3 Skrubber 1!/,—2” (P.). 

4 Pighvar 11/,—21'/,” (P.). 

Sterkt Hgjvande, som vanskeligejorde Vadningen med Rejehoy, da selve 
Strandbeltet kun hayde ringe Bredde. 

Nr. 1380. Den 81te August med Rejehoy i Bunden af Kallundborgfjord paa 
blodt, mudderblandet Sand, 1 4 2 Fod Vand, og foran Udlobet af en lille 
Bek. 

79 Skrubber °/,—51/5" (P:). 
Hundestejler, Gobius, Naalefisk. 
Rejer og Yngel af Tangspreelle. 
Et Garnset udfor Refsnes i Kallundborg Fjord i 9 Fy. gav: 
5 Redspetter, 1 Torsk. 
11 Isinger, 1 Spirhaj. 
6 Skrubber, 21 Rokker. 
1 Haaising. 


48 Redspetter Q 61/,—111/,". | Temp. i Overfl. 19,.°, Salth. 0,99 °/o. 
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Nr. 151. Den 4de September med smaamasket Vaad og Rejehov paa Draget 
mellem Egholm og Agerso. Sand, og lengere inde lerblandet Sand. Fra 
1 a 2 Fod til 1 Fv. Vand. Generedes en Del af So. 

2 Redspetter 23/,” (P.). 
39 Skrubber 11/,—61/,” (HL). 


5 Pighvar */,—13/," (P.). 


1 Tunge 1°/,". 
Nr. 132. Den 5te September med Rejehoy inde i den lille Hayn yed Kram- 
nitze, Laaland. 
9 Skrubber 1—1*/,“ (HL). 
1 Pighvar 11/,“ (H.) 
Sterk So udenfor, godt Vejr vilde vel give bedre Resultat. 
Nr. 138. Den 5te September med smaamasket Vaad 7 Kvml. 8. t. V. for 
Gjedser Somerke i 11 Fv. Slik. ; 
25 Rodspetter Q 41/,—101/,”. 
46 Rodspetter o 41/,—81/,”. 
12 Rodspetter 6 4—53/,". { Temp. i Overfi.,16,;°, Salth. 193 %/o. | 
Soin | — ved Bund 145° — Igy - 
2 Pighvar @ 9 on) 73/1" 
12 Lumpenus 51/,—101/,". 
1 Aalekvabbe 10!/,” og Ulke. 
Nr. 184. Den 8de September med smaamasket Landdragningsvaad og Rejehoy 
i Stranden nord for Snogebek Hayn (Bornholm), Haard Sandbund. Se Nr. 79. 
121 Skrubber 1/,—21/,“ (P.). 
9 Skrubber 3/,—10". 
3 Roedspeetter 2—23/,” (P.). 
29 Pighvar 11/,—2/,“ \P.). 


/ 24 
e 


Sildeyngel fra 13/,— 


309 Isinger 21/, 


Tobisyngel. 
Nr. 185. Den 8de September’ med smaamasket Vaad i Bugten nordenfor 
Snogebeek Havn (Bornholm) i 3 Fy. Sand. 
3 Rodspetter 7!/,—91/,”. 
14 Skrubber 5—8*/,". 
1 Ising 91/,”. { Temp. i Overfl. 16,,°, Salth. 0,64 %/o- ] 
1 Pighvar 9”. | — ved Bund 16,,°. — 0,, 
I Garn den neste Dag udfor Snogebek i 12 Fy., Sten: 
3 Pighvar 9 9—131/,“ (hel tom Rognsewk) foruden Skrubber og Isinger 
samt faa Rodspzetter og Torsk. 
Nr. 186. Den 12te September med smaamasket Vaad 20 Kyml. SO. t. O. for 
Moens Fyrtaarn. 16 Fayne. Fint, brunt Sand. 
111 Radspeetter 41/,—14” (heraf 14 Stk. over 10“ paa 7 Pd. ialt). 
249 Isinger 3%/,—83/,". 
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1 Skrubbe 81/,“. [ Temp. i Overfl. 15,,° Salth. Oss Vo. | 
6 Torsk 51/,—71/,". | — ved Bund 7,,9. — I. - | 


10 Ulke og Pandserulke, 
Nr. 137. Den 12te September med smaamasket Vaad 51/, Kyml. O. t. 8. for 
Moens Fyrtaarn i 12 Fy. Fint Sand. 
61 Rodspeetter 5°/,—12”% (heraf 9 paa 3 Pd.). 
156 Isinger 3—S1/,“. 
{ Temp. i Overfladen 13°, Salth. O0jg5 °/o. | 
| — ved Bunden 7,4°, — 0; - | 


Nr. 185. Den 15de September med smaamasket Landdragningsvaad og Reje- 
hoy indenfor Reerso paa Sydsiden af Draget. Blod Sandbund. 38 a 4 Trek. 
122 Skrubber 1—6#/,“ (EL). 


2 Redspetter 31/,—31/,". 


10) Pichvar 2) -34/). 


Nr. 1389. Den 16de September med smaamasket Vaad sonden for Endelave 1 
14 Fy. Slik. 


eo] 


2 Rodspeetter 61/,—7?/,". 
433 Isinger 21/,—91/,". 
81 Haaisinger 41/,—13”. 
3 Torsk 31/,—3°*/, 
1 Hvilling 5%/,". 
1 Lwmpenus 7*/, 
stj@rner, Somus, en Meengde gamle Rokkezegkapsler., dod Vegetation. 
| Temp. i Overfladen 15,5°, Salth. 2,4, %7/. | 
|| == ved Bumelen 16.0 == "Oe, 02 If 


desuden Ulke og Pandserulke, Kutlinger, Rejer, So- 


Nr. 140. Den 18de September med smaamasket Landdragningsvaad og Reje- 
hoy paa Stranden nord for Grenaa Hayn. Sandbund, enkelte Steder kalk- 
holdig. 2 Trek. Se Nr. 95. 

8 Rodspetter 2—5*/,". 

1i Skrubber 61/,—8*/,". 

3 Ising 5—10". 

3 Pighvar 2'/,—41/,”. 

3 Slethvar 4—11*/,” (den storste en <j). 
1 Fjesing 12”. 

Nr. 141. Den 19de September smaamasket Vaad trukket til Land nord for 
Seby Havn paa Stranden. 

Vaaddet fyldtes strax af en Menede Vandmeend (Cyanea capillata) og 
Tobisyneel. 

Nr. 142. Den 20de September med Rejehoy i Brekken ved Bangsbostrand. 

Se Nr. 70, 88, 91, 148 og 162. 
222 Skrubber 1—1%/," (H.). 


110 


Nr. 143. Den 21de September med Tobisvaad, trukket til Land, og Rejehoy. 
Stranden ved Bangsbostrand, c. 5 Trek. Se Nr. 70, 88, 91, 142 og 162. 
19 Rodspetter 41/,—7!/,". 
265 Rodspeetter 11/,—3” (P.). 
19 Skrubber 1—71/," (HL). 
14 Pighvar 12/,—3?/," (P.). 
4 Slethvar 2—3”. 
5 Tunger 1!/,—2”. 
3 Hyvillinger 31/,—51/,". 
73 Tobis 21/,—23/,". 
5 Sild 18/,—41/,“”. 
2 Naalefisk 4 og 41/,%. 


1 Aalekvabbe 5”. 
3 Tangsnarer 41/,—6“ samt Golbius og forskjellige Crustaceer. 
Nr. 144. Den 22de September med Tobisvaad i Frederikshayns inderste Hayn 
i 31/, Fy. Mudder. 
29 Rodspzetter 31/,—9”. 
1 Skrubbe 2”. 
iL Lesiiayes (an, 
2 Tunger 3”. 
4 Hvillinger 4°/,—7'/,’, Aalekvabber og Gobius. 
Nr. 145. Den 25de September med Tobisvaad i Stranden yed Nykjobing 8. 
1 a 2 Fod Vand. 
1 Skrubbe 1%/,” (H.). 
Naalefisk og Gobius. 
Nr. 146. Den 26de September med Tobisvaad 2'/, Kyml. nord for Kongsore 
Nakke i 41/, Fy. Mudder. 
Ingen Fladfisk. Sostjerner, Sopunge, Slangestjzrner, Rejer, Gobius, der- 
imellem Yngel af Aphya pellucida. 
Nr. 147. Den 26de September med Tobisvaad lidt Norden for Sominestationen 
i Inderbredningen. 41/, Fy. Mudder. 
Ingen Fladfisk. Aalekyabber, Gobius, Sostjeerner og Naalefisk. 
De to sidste Treek foretoges dels for at se, hyorledes Tobisvaad arbejdede 
paa Mudderbund, dels for mulig at finde den lille Tunge. 
Nr. 148. Den 27de September med Tobisvaad og Rejehoy paa Sandet inden- 
for Hundested Hayn og langs Haynemolerne. 
61 Rodspetter 21/,—41/,". 
4 Skrubber 21/,—3”. 
i Visine 746%. 
35 Pighvar 11/,—3?/," (P.). 
4 Slethvar 21/,—33/,". 
1 Hundestejl (Gasterosteus aculeatus), Gobius.. 
266 Tobis 2—51/,”. 
Med Vaaddet gjordes 4 Trek. Vandets Temperatur 12°. 
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Nr. 149. Den 2Sde September i Stranden ved Hornbeck med Tobisvaad (Land- 


dragning) og Rejehoy. 1 Trek. 


54 Rodspetter 21/,—3%/,”. 
3 Skrubber 51/,—53/,”. 


15 Pighvar 11/,—3%/," (P.). 
ca. 150 Sild */,—11/,”. 
60 Tobis 2—23/,". 
1 Ulk og 1 Agonus. Wandets Temperatur 11°. 
Nr. 150. Den 3die Oktober. Tobisvaad ved Kneehagen, Ra. 151/, Fy. Slik. 
5 a 10 Pund sattes paa Vaaddets Arme. Vaaddet gik godt. 
Gobius (Aphya), Sopindsyin, Slangestjerner, Mytilus edulis og Kammiuslinger. 
Vegetation Chorda filum (Zostera og Fucus vesiculosus drivende i Vandet). 
Nr. 151. Den 3die Oktober med Tobisvaad (Landdragning) paa Nordsiden af 
Kronborg Pynten. Sand. 2 Trek. 
23 Rodspeetter 2—4". 
2 Skrubber 4—51/,". 
i WDinroege 
200 Tobis 21/,—33/,". 
1 Sild 21/,”. Wandets Temp. 14°. 
Tobisvaad i 4 Favne udfor Pynten, skar ned i Sandet. 
Nr. 152. Den 3die Oktober med Tobisvaad (Landdragning) og Rejehoy paa 
Stranden ved Hellebeek. Sand. 2 Trek over samme Areal. 
57 Rodspetter 11/,—4" (H.). 
23 Skrubber 11/,—111/,” (H1.). 
93 Pighvar 1—3*/,” (P.). 
Vandets Temperatur 14°. ; 
Nr. 1538. Den 5te Oktober med Tobisvaad (Landdragning) 1 Stranden ved Gille- 
eye, 2) “Une, Ste Iie, 80) 
22 Rodspeetter 21/,—3?/,". 
4 Skrubber 11/,—6” (H.). 
Ising 71/,”. 
3 Pighvar 13/,—4” (P.). 
2 Tobis 5?/,—9”%, en Mengde Sildeyngel. 
1 Lebefisk ¢. 2%. 
Gobius Ruthensparri. Vandets Temperatur 11°. 
Nr. 154. Den 5te Oktober med smaamasket Vaad 11/, Kvml. Norden for An- 
holt Fyrt. 1 8 Fy. 
1 Rodspeette 121/,”. 
49 Tsinger 43/,—103/,". 
2 Sokarudser, 1 Rokke, Gobius. 
| Temperatur i Overfladen 12,,°, Salth. 2,5; %/o. | 
| — ved Bunden 11,9 — 2,5, - | 
Tobisyaad samme Sted gav: Gobius Ruthensparri — ingen Fladfisk. 


jp 
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Nr. 155. Den 6te Oktober med Tobisvaad (Landdragning) og Rejehoy i Stran- 
den paa Anholt Nordstrand. Sand. 2 Trek. Se: 92, 95, 96. 
25 Rodspztter 11/,—41/,” (H.). 
10 Skrubber 11/,—21/,” (HL). 
36 Pighvar 11/,—31/," (P.). 
1 Slethvar 31/,”. Vandets Temp. 12°. 
Nr. 156. Den 6te Oktober med smaamasket Vaad, Anholt Nordstrand i 3 Fy. 
Sand. 
156 Isinger 61/,—11". ; 
Nr. 157. Den 6te Oktober med smaamasket Vaad 31/, Kyml. NY. for Anholt 
Fyrt. 1 8 Fy. Sand. 
6 Rodspzetter 12—15” (5 Pd.). 
446 Isinger 3*/,—131/,”. 
1 Haaising 1114/,”. 
1 Torsk 91/,“, 1 Rokke, 1 Knurhane, Sostjerner, Sopunge, Eremitkrebs, 
dod Furcellaria. 
| Temperatur i Overfladen 12,;°, Salth. 2,5; 9. | 
| — ved Bunden 11.0) Re ae 
Nr. 158. Den 13de Oktober. Smaamasket Vaad udfor Soby Hayn, Atro. 
6 Fayne. Mudder. 
5 Rodspetter 10 —12%),”. 
22 Isinger 31/,—93/\”. 
5 Haaisinger 101/,—12”. 
Nr. 159. Den 13de Oktober. Tobisvaad 3 Kyml. OSO. for Skjoldnies, Bre i 
15 Fy. Mudder. 
14 Isinger '/2.—1'/4”, nogle Cumaceer. 
{ Temperatur i Overfladen 12,,°, Salth. 1,59 °/o- | 
| = pas Banden) 10,40 aes 


Nr. 160. Den 19de Oktober. Tobisvaad (2 Trek) i Frederikshayns inderste 
Havn. Mudder. 
4 Rodspetter 4—10!/,”. 
5 Skrubber 10—111/,". 
2 Isinger 64/, og 74/,%. 
3 Hyillinger 5—5'/,“, nogle smaa Gobius Ruthensparri. 

Nr. 161. Den 18de Oktober. Tobisvaad paa Aalborgbugten. 61/, Fy. Fint 
Sand. Gav ingen Fladfisk. Det havde gaaet i Bund, thi der fandtes So- 
stjerner, Sopindsyin og Krabber i Vaaddet. 

Nr. 162. Den 19de Oktober med Tobisvaad (Landdragning) i Strandkanten 
ved Bangsbostrand. Sand. 2 Trek. Se Nr. 70, 88, 91, 142 og 148. 

24 Rodspeetter 1°/;,—51/," (P.). 

58 Skrubber #/,—51/," (P.). 

6 Pighvar 1%/,—31/,” (P.). 

19 Aal 21/,—41/,” med Rejehoy oppe i Beekken. 


Ree 
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Nr. 163. Den 23de Oktober. Smaamasket Vaad udfor Skagens By i 3 Fayne. 
Sand. 
4 Rodspetter 6—12". 
11 Isinger 4—7”. 
i Torsk.- 
— I Tobisvaad kun nogle Aphya pellucida. 
Nr. 164. Den 25de Oktober med Tobisvaad i Frederikshavns inderste Hayn, 
samme Sted som Nr. 144, men fandt ingen Fladfisk. 
3 Hyillmger, Gobius og nogle Crustaceer. 
Nr. 165. Den 27de Oktober. Tobisvaad (med Vegt paa Vaaddet) lidt ost for 
Hirtsholmene. 15 Fy. Shik. Sterk Strom. Se Nr. 57. 
Ingen Fladfisk. Sostjzermer, Sopunge, Crustaceer og Skaller. 
Nr. 166. Den 6te November. Tobisvaad, 6 Kvml. 0. for Gjedser Fyrskib i 
8 Py. . Groyt Sand. 
Ingen Fladfisk, 2 Gobius Ruthensparri. 
Kt stormasket Vaad samme Sted gav: 
8 Redspeetter 9—12", 3 Pd. 
2 Ising 8—9". 
i Pishvar © 1103/,". 


Vegetation: Zostera, Laminaria, Fucus vesiculosus. 


Undersogelser i 1893 fra den biologiske Station og dens 
Sejlbaad ,,Makrelen“. 


Nr. 167. SO. for Mollegrunden i Kjertemindebugten, Hverringe lige fri af 

Skoven. 21. April. C. 10 Fayne. 2 Trek med stormasket Snurrevaad. 
C. 130 Rodspeetter, Isinger, faa Haaisinger, en Skrubbe med moden 

Rogn, Rokker. 

Nr. 168. Samme Sted og Dato. Smaamasket Snurrevaad. Mislykket paa 
Grund af at Baaden drey for Kuling og So. 

Nr. 169. ©. for Kjerteminde Hayn. 2 
masket Snurreyaad. 


8 Favne Vand. 22. April. Smaa- 


5 Ulke, c. 6 smaa Skrubber, Rodspetter fra ca. 31/, Tomme og op- 
efter. 
Rodspetterne havde Tellina baliica, Smaasnegle, Arenicola marina i 
Maven. 
Nr. 170. Samme Sted og Dato. Smaamasket Snurrevaad. Gay blandt andet 
endnu flere Rodsp:etter. 
Nr. 171. Lengere ude paa 7 Favne med Dyndbund, hvor Fiskernes Garn 
staa. Samme Dato. Smaamasket Snurreyaad. 
Mange Isinger af 2den og 3die Aargang, 3 Rodspztter, 2 Aalekvabber, 
2 Ulke. 
Nr. 172. Et Trek ost for Mollegrunden. Samme Dato. 7 Fayne. Smaa- 
masket Snurrevaad. ' 
Mange Isinger af 2den og 5die Aargang og nogle af Iste. Rodspztter 
storre end de foregaaende. 
Nr. 1785. Syd for Bogebjeerg (paa Hindsholm). 24. April. 2—8 Fayne. Sand 
med Tangpletter. Smaamasket Snurrevaad. 
Mislykket paa Grund af Sten, gay dog 1 Torsk, Spinachia, Gob. Ruthen- 
Spary?. 
Nr. 174. Lidt lengere mod Syd. 24. April. Sandrevlerne noget bredere. 
Smaamasket Snurrevaad. 


1 stor Rodspiette, en Ising. 


Nr. 


Nx. 


Nr. 


115 


Her er altsaa paa disse Kyster til denne Aarstid aldeles ingen sped 
Yngel af Flynderfisk. 


175. Pughayn paa Fynshoved. 27. April. 

Det lave Vand undersogtes paa forskjellig Maade; men kun ved Vad- 
ning saas ganske enkelte mindre Flynderfisk lobe paa Bunden; de hidrorte 
ikke fra dette Aars Yngel. 

176. SO. for Romso. 14 Fayne. 2 Mai. Stormasket Snurrevaad. 

2 Redspeetter, nogle Skrubber, Isinger, Haaisinger og Smaarokker. 

Bunden dekket af gamle, stinkende Zostera-Blade og Fucus. — Eupa- 
gurer 1 Fusus- og Buccinum-Skaller, store Spongier og Actimer paa Fusus og 
Buccmum, Ophioglypha, Echinus Drébakiensis o. s. v. 


Ved Ovyerfladen var Temperaturen 7° C. Veegtfylden 1,199. 


> 8 Raye = — (ier == 15o100- 

= he ors 5 aa 945° Ee Lyor6s- 
» 0 Rea 

Se es ine : Ea, Dig” = Lopes: 


Ved at gjore lodrette Trek med en tet pelagisk Pose, forsynet med et 
tet Filter af Mollergace (Hensens Konstruktion), fandtes mellem Over- 
fladen og 5 Favne hverken Fiskezeg eller Smaagopler, overhovedet meget 
lidt Plancton; fra 6 Favne til Overfladen fandtes 1 et Trek 2 Ag; fra 
Vandet lavere nede, 7—14 Fayne, fandtes derimod saavel Sarsia tubulosa 
som Fiskeeg i hvert Trek, oftest 11—12 Aig ad Gangen, men Sarsierne 
forhindrede en nojagtig Telling. 

Jeg fik det Indtryk, at Sarsierne og Fiskesegene fandtes 1 Meenede i det 
steerkt saltholdige Vand under c. 7 Favne, og manglede ganske i de oyerste 
5 Fayne. 

En saadan Udbredelse af to forskjellige Vandmasser har jeg meget ofte 
hayvt Lejlighed til at iagttage i Store-Belt, seerlig med sonden Vande. 
Vandmassernes Beyeegelsesretning er ganske modsat, den ene (den gyerste) 
gaay mod Nord, den anden mod Syd. 


177. Lidt lengere syd paa. 2. Mai. 10 Fayne. Stormasket Snurrevaad. 
20 Rodspeetter, mange Isinver, Haaisinger, Raja sp. 
Noget mindre raadden Bund med Alcyonidium, og flere Alger. 
178. Samme Sted og Dato. Smaamasket Snurreyaad. 
Det samme som for, desuden smaa Isinger ned til 11/,”; og en Solaster 
papposus. 
179. Udfor Lundsgaard-Klinten. 4. Mai. 7 Favne Vand. Mislykkedes 
paa Grund af Sten. 
180. En af Kjerteminde Moller fri af Lundsgaards Klint, og Nyborg Kirke 
fri af nogle hoje Piletreer. 4. Mai. 9 Fayne. Stormasket Snurreyaad. 
Dyndbund uden raadne Planterester. 
41 Rodspeetter, faa Isinger, faa Haaisinger. 
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Nr. 181. Et Trek ind mod Kjerteminde paa samme Plads og samme Dato 
gay Hold 1 store Sten. 

Nr. 182. Paa det Sted, hyor Fiskerne fra Strandhuse sette Rodspettegarn 
(Kjertemindebugten). 8. Mai. 9 Favne. Sand og Ler. Stormasket Snurre- 
vaad, 100 Favne Line. 

30 Rodspetter, 2 Isinger, 1 Skrubbe, mange Asferias rubens. Meget 
lidt af raadne Planterester. 

Nr. 183. Samme Sted og Dato. Stormasket Snurrevaad med 200 Fayne Line. 

113 Rodspztter, en Del Isinger, nogle Rokker, Eupagurer, Asterias og 
en Del lose Alger. 
Lidt lengere ude i Beeltet med Sprogo i 8. til O. og 14 Fayne Vand. 
Temp. i Oyerfladen 9° C.  Veegtfylden i Overfladen 1,949. 
Paa 14 Favne — _ ved Bunden 4,,° - = ved Bunden 1,959. 
Med pelagisk Net fandtes i de overste 8—10 Fayne kun smaa Cru- 
staceer, yed Bunden derimod desuden Sarsia og Fiskeeg. 
Nr. 184. 10. Mai. Dalbybugten med Tobisvaad paa Sandet. 
1 lille Tobis, 3 etaarige Rodspetter, faa etaarige Skrubber, Mysis i 
Meengde. 
Nr. 185. 16. Mai. Fynshoyeds Vestside. 9 Fayne. Stormasket Snurreyaad. 
Mange dode Planter og en Del Isinger. 

Nr. 186. 16. Mai. Ved Revet paa Fynshoyed. 2 Fayne. Ren Sandbund. 
Smaamasket Snurrevaad. 

En Del storre Rodspetter og nogle etaarige; nogle Isinger, 1 Slethyar, 
2 Skrubber. 
Nr. 187. 16. Mai. Udfor Langeklint. 11/, Fayn. Rent Sand. Stormasket 
Snurrevaad. 200 Fayne Line. 
C. 20 Rodspeetter, 2 Slethvarrer, flere Skrubber, faa Isinger. 
Nr. 188. 16. Mai. Udfor Snave Ronner. 8 Fy. Stormasket Snurrevaad. 100 Fy. 
Line. 2 Isinger og mange mest lose Alger. 

Nr. 189. 20. Mai Udfor Bogebjerg paa Fynshoved. 

Temperaturen var ved Oyerfladen . . 10,,° C.  Veegtfylde ved Overfladen 1,5,4. 
— paa 7 Fayne ved Bunden 6.;° - — ved 7 Favne™ Wigme 

Paa dybere Vand fangedes i pelagisk Net Sarsier, andre Smaagopler, 
1 Fiskeunge, Copepoder; ved Overfladen fangedes ingen Gopler. 
Samme Dag i Reje- og Aaleruser 1 Pughayn (Fynshoved): 
20 Aal, mange Aalekyabber og Ulke, Skrubber, faa Gobius niger, en 
Hundestejl, 1 Reje. 

Nr. 190. 29. Mai. I Ruseme i Pughayn en Mengde Skrubber og 2den Aar- 
gang rigt repreesenteret, den plejer ellers at veere sjalden. 

Nr. 191. 3. Juni. I et Bek-Udlob ved Lundeborg Nord for Haynen.  Tobis- 
vaad. Ganske layt Vand. 

1 Rodspette? en Tomme lang, faa en- og to-aarige Skrubber, <Aale- 
kvabber, Syngnather, Gobius minutus og niger, Spinachia, Carcinus maenas, 
Palemon, Crangon i Mengde, Mysis flexuosa, Littorina, Cardium edule. 
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192. 8. Juni. Atter Forsog paa at finde Redspettens Yngel fra iaar i 
Pughayn, saayel med smaamasket Snurreyaad yed Vadning som med Reje- 
hoy, men fandt endnu ingen. 
193. 12. Juni. Udfor Kjerteminde. 

Temperatur i Oyerfladen 15,9 C. Veegtfylden i Overfladen 1,99. 


— ved 5 Fayne 12° - — ved 5 Bayne 515. 
7 0 Ben : iy ees 

i Vata iia lO! 10 ee 
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Pelagisk i Oyerfladen og ned til c. 4 Fayne (Sonden Vande) Copepoder, 
Cladocerer, 1 Gobins? Unege. 

Pelagisk paa 10 Fayne (Norden Vande) en Meengde Sarsier, Thawnantias, 
Bolina og Pleurobrachia, en Aurelia, samt Fiskeeege og Fiskeunger. 

194. 14. Juni. Udfor Haynen yed Kjerteminde paa ren Sandbund. 
Tobisvaad (bruet som Snurreyaad). 

Yngel at Tobiser Syngnather, Spinachier, 1 stor Ising, 1 Gobius minutus, 
Mysider. 

Smaamasket Snurreyaad. 

En- og to-aarige Rodspetter, 3 Isinger, 1 Skrubbe, 1 Slethvarre, 2 Ulke, 
Caremus menas med Ae paa Halen. 

Stormasket Snurreyaad. 

2 Rodspeetter, nogle Skrubber og 1 Slethyar. 

195. 14. Juni. Ude paa Kjertemindebugten, hvor der for var Rodspeetter 
paa 9 Fayne, fandtes nu kun enkelte, desuden Isinger, Haaisinger, 
1 Skrubbe, 1 Han-Cyclopterus, en Lumpenus saas undslippe. 

Mange losreyne Alger og dod Zostera 1 Vaaddet. 

196. 15. Juni. Syd for den rode Tonde ved Romso. 10 Fayne.  Stor- 
masket Snurreyaad. 

Posen uklar, men der fangedes dog en Del Isinger, Haaisinger, nogle 
Rodspeetter, Rokker, 2 meget store Syampe, Echinus Dirdbakiensis, 5 Solaster 
papposus. ‘ 

Bunden var mudderagtig med gammel Zostera og lose Alger. 

197. 15. Juni. Ost for den rode Tonde ved Romso. 13 Fayne.  Stor- 
masket Snurreyaad. 

Haaisinger, Isinger, 3 Rodspeetter, Rokker, 1 Agonus. 

Ren Bund uden raadden Tang, med Solaster papposus, Echinus Drobak- 
iensis, Pagurer, Fusus, Ophioglypha. 

Ribbegopler CBolina) folger altid iturevne op med. 

198. 15. Juni. Lengere ude i SO. paa 13 Favne. Stormasket Snurre- 
vaad. Hn Del lose Alger og dod Zostera. 

2 Rodspeetter, Isinger, Haaisinger, Rokker, 1 Agonus, 1 Svamp, Solaster, 
1 Cribrella, store Asterias rubens, Fusus, Ophioglypha texturata og albida, 
Ophopholis aculeata, H. Drébakiensis. 

Bolina fulete med Vaad og Ankertoug op. 
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199. 15. Juni. SO. for Romso. Bogebjere til Romso. 16 Favne.  Stor- 
masket Snurrevaad. 

Dod Zostera, Bunden stinkende mudderagtig. 

Faa Fisk: Enkelte Rodspzetter, Isinger, Haaisinger, Rokker, Solaster, 
Amphidetus cordatus. 


Paa hele denne Bredning udfor Romso i Store-Beelt aabenbart smaat 
med Rodspeetter; Bunden i det mindste pletyis stinkende. 

Her fiskes af Fiskere aldrig med Redskaber, der fange ved Bunden, 
men kun med Drivgarn efter Sild i Overfladen. Ganske enkelte Steder 
ved Kysten seettes Rodspeettegarn. Forst 1 Beendeltangens Beelte, d. vy. s. fra 
0 til c. 6 (7) Fayvne Vand fiskes der til Stadighed ved Bunden og med 
godt Udbytte. 


200. 24. Juni. Paa en lille Sandplet ved Haynehagens Nordende (oyerfor 
Kyholm paa Samso) fangedes med Rejehoy 16 smaa Rodspztter og 2 
Skrubber, alle af dette Aars Yngel; flere kunde ikke fanges der, og pas- 
sende Sandbund, hyor saadan Yngel kunde antages at leve, kunde ikke 
opspores i Neerheden. 

201. 15. Juli. Baaringvig. 6 Favne. 

Tobisvaad, der syntes at have gaaet saayel paa ren Mudderbund som 
paa Tangbund (Zostera). En enkelt Laminaria og nogen Zostera kom med 
op. Vaaddet spreengtes delvis af Dynd. 

Isinger af Iste, 2den og 3die Aargang, Rodspeetter fra 41/,—8”, enkelte 
Skrubber, 1 Haaising, c. 20 Torskeunger fra laar, 3 Lampenus, Gobius mi- 
nutus, Gunellus, 1 Spinachia-Unge. 

202. 19. Juli. Ved Ostenden af Helnees (Fyn). Tobisvaad, Vadning. 

En Meengde Skrubber fra iaar, 1 Rodspzette, desuden Gobius minutus 0. s. v. 
203. 20. Juli. Ved Ristinge-Lob. Tobisvaad. Vadning. 

En Mengde smaa Skrubber o. a. 

204. 26. Juli. Ved Gisselore (Kallundborg). Tobisvaad. Vadning. 

Yngel af Slethvarre, Rodspetter, Skrubber og Tobiser. Alt 1 ringe 
Meengde. 
205. 27. Juli. Havnemark (Kallundborgfjord). Tobisvaad. Vadning. 

En Slethvarre 7*/,“. En Rodspeette 51/,”. En Skrubbe 41/,” og des- 
desuden Yngel fra iaar af Pig- og Slethvarre, Rodspztte og Skrubbe. 

206. 27. Juli. Pughayn. Tobisvaad. 

Yngel fra iaar af Pig- og Slethvarre, Rodspztte og Skrubbe, desuden 
enkelte Skrubber fra ifjor. 

207. I Dalbybugten. Tobisvaad. 

Yngel af Pig- og Slethvarre. 4 Rodspztter fra iaar, mange Skrubber 
fra iaar; desuden Gobius, Tobiser, Mysider, Crangon, Gammarider ete. Alt 
fisket paa layt Vand med ren Sandbund. 
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208. 3. August. Paa Tolkene (Gronsund). 8 Fod Vand. Tobisvaad. 
2 Rodspeetter paa 5 og 10%. 

209. 3. August. Ved Fyrene (Tolkene). Paa Sand og Sten med Rejehoy. 
1 Skrubbe paa 11/,", Gobius minutus, Mysider i Mengde. 


Kt Forsoe i Tolkedybet mislykkedes, Vaaddet kunde ikke folge Bun- 
den for Strom. 
210. 4. August. Ved Dyrefodsflakket. 3 lange Trek med Tobisvaad paa 
Sand, der dog var noget bevoxet. 

8 smaa Skrubber fra 21/,—41/,”.  Gobius, Hundestejler og Mysis. 
211.],9. August. Rodsand. Tobisvaad. Paa rent Sand. 

C. 10 Skrubber fra iaar, enkelte Pighvar fra iaar, Gobius mimutus 1 Meengde, 
Spinachia-Yngel, Syngnather, Hundestejler, en Sildeunge, Tobiser ete. 
212. 12. August. Vestsiden af Skalo. Tobisvaad. Vadning. Sand og 
Tang 1 Pletter. 

_ ©. 20 smaa Pighyarrer fra 1—3“, 6—7 Skrubber fra iaar, 3 fra ifjor, 
Gobius microps, minutus og niger?, Syngnather, Hundestejler, en Aalekvabbe, 
Crangon, Idothea. 

213. 17. August. Pughayn. Tobisyaad. : 

S Skrubber fra ifjor fra 41/,—6%, desuden en Mengde fra iaar, 2 Rod- 
speetter fra iaar. Hllers ingen Fladfisk. 
214. 18. August. Wed Reyvet (Mynshoyed). 11/,—2 Fayne Vand. Ren 


Sand. Tobisvaad. 


Nr 


Nr. 


Nr. 


1 Ising, faa Gobius, 28 Pund Mysis. 

215. 21. August. Baaringvig. Paa den ostlige Strand. Tobisvaad. Vad- 
ning. Sand. 

Skrubber i Meengde fra iaar, 1 fra ifjor, 2—3 Redspeetter fra iaar, 1 
fra ifjor, c. 20 Pig- og Slethvar fra iaar, 2 Tunger (Solea vulgaris) paa */, 
og 1”, 2 Tobiser, Naalefisk, Gobius minutus, Krabber, Crangon 1 Mengde, 
Cardium edule Yngel i Mengde og anden Musling-Yngel. 

216. 21. August. Midt i Baaringvig. 2 Trek med Tobisvaad. 7 Fayne. 

Smaa Aalekyabber, Gobius minutus, 3 smaa Isinger, 2 speede Sildeunger, 
1 Corymorpha, Smaastumper af brun Zostera. 

217. 22. August. Hspenhoved, Feng. 6 Trek med Tobisvaad. Vadning 

9 Pighvarrer, en Del Skrubber mellem 11/, og 33/,”, Gobius minutus, 
ingen Rodspeetter. 

218. 28. August. Ved den rode Tonde. Romso. 11 Fayne.. Tobisyaad. 

Tsinger af 2 Aargange, 1 Haaising samt Kutlingeunger. Af Isinger fra 
iaarzsaas ingen. 


I det dybe Vand var der nu ingen Fiskezee eller Sarsier mere, der- 
imod Appendicularier. 
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219. 4. September. Nord for Kjertemimde Hayn. Smaamasket Snurre- 
yaad. 100 Fy. Line. Rent Sand. 

2 Snese Rodspeetter fra iaar, en Del Skrubber, en storre Slethvar. 
220. Samme Sted og Dato ete. 

2 Snese Rodspzetter fra iaar, én fra ifjor, nogle Skrubber fra ifjor, 
5 Slethvar, 1 Pighvar, 3 Ulke. 
221. Samme Sted og Dato ete. 

25 Rodspeetter fra iaar, nogle Skrubber, 3 Slethvar. 
222. Samme Sted og Dato ete. Tobisvaad. 100 Fy. Line. 

2 Redspetter, 6 Skrubber, c. 16 Pund Mysider og enkelte Kutlinger, 


Undersggelser fra selve den biologiske Station i Kjertemindes 


umiddelbare Neerhed. 


223. 4. April. Pelagiske Fiskeeg af Rodsp:tter, Torsk, Skrubber? Haa- 
ising? 

Paa Sandrevlerne fandtes ganske enkelte Rodspstter (ingen fra iaar). 
224. Ste April. Storre Meengde af Flynderfisk undersoet. 

Rodspeetter neesten feerdige med Legen. 

Skrubber i fuld Leg. 

Isinger endnu ej legende. 

En Haaising, moden, lobende Rogn. , 

Af Hanner fandtes meget faa blandt disse sidstnzevnte, der alle ere 
fangede paa layt Vand og Tangbund. Legepladserne ere aabenbart paa 
dybere Vand. 


Vandets Veegtfylde er i Dag sunken ned til ¢. 1,9;; mod 1,o;<; i Gaar. 
Alle AAgene i Vandet i Dag forsvundne. 

Paa Bunden paa Sandet fiskedes med pelagisk Pose og her fandtes 
nogle Aig, i et langt Trek, 10—15 Stk., de fleste vare forderyede. 1 
Dammen saas mange Unger af Gumellus, Cottus og enkelte Agonus. 


Det viste sig i Sommerens Lob, at pelagiske ASe kun sjelden kunde 
flyde i selve Kystvandet i storre Mengde. 


Med stormasket Snurrevaad paa Kjertemindebugten fangedes ec. 30 Red- 
spzetter, en Del Skrubber, Isinger og Haaisinger. De modne Fisk (Skrub- 
ber) fandtes lengst mod Ost paa det dybeste Vand. 


Nr. 
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225. 6. April. Fisket med forskjellige Redskaber efter Flynderfisk, szerlig 
paa layt Vand, men kun ganske faa (2) etaarige Rodspetter og enkelte 
2aarige fanges. 

226. 22. April. Smaamasket Snurrevaad paa Sandet ved Havnen gay 
nogle faa etaarige Rodspeetter og flere storre. Paa Dyndbund fandtes kun 
storre Rodspeetter. Hnkelte mindre Skrubber fangedes, men flest legende 
udyoxede. Paa Sandet fangedes kun 1 Ising, paa Dyndbund mange, men 
ingen (maaske 2) etaarige. Unge Rodspeetter og Isinger paa et Aar synes 
derfor sjeeldne her. 

227, 24. April. En Rodtunge (Plewr. microcephalus) leveredes af Fiskerne 
som en Sjeldenhed. Her er endnu ingen Flynderfisk til Rejehov paa 
Reylerne. 

228. 25. April. I Noret. Sogt efter smaa Fladfisk med smaamasket Snurre- 
yaad, men kun 3 4 4 mindre Skrubber (fra ifjor) fangedes. Mon de storre 
Skrubber holde sig til Mudder- og Zostera-Bunden her i Fjorden, hyor de 
ere vanskelige at tage med disse Vaad? En Del Baade fiskede i Noret 
med Agnyaad efter Gobius niger til Aalekrogene, de fangede ingen Fladfisk, 
men Hundestejler, Aalekvabber, Kutlinger, Naalefisk, Rejer o. s. v. 


En seerdeles stor Meenede dAwrelia-Yngel fandtes overalt i Noret, de ud- 
vikles aabenbart herinde. 


229. 3. Mai. I Ruser i Noret, Spinachia i Mengde, Gobius niger, Ulke, 
Aalekvabber, Aal, Krabber, ingen Rejer endnu. 
230. 12. Mai. JI Ruserne i Noret flere gule Aal, Skrubber, 3 Rodspeetter 
(smaa fede), Spinachia, 4 tede Torsk (Kutlinger i Maven) o. s. y. 
231. 1. Juni. Tobisvaad ved Haynen. Aarets Yngel af Rodspetter og 
Skrubber fandtes i mindre Meengde fra § indtil c. 30 mm. Leengde. I deres 
Maver fandtes: Copepoder, Cladocerer, Ostracoder, Muslingelarver. Hos de 
samtidig fangede, etaarige Rodspeetter fandtes hoyedsagelig Annelider. 
232. 7. Juni. Taget 19 Rodspeette-Unger paa Sandrevlerne fra 1/, til 
11/, Tomme. 
233. 16. Juni. Af 5 Pighvarrer fra Dalbybugten havde 3 flydende Rogn. 
Rodspeette-Yngelen paa Reylerne er nu 11/,—1*/, Tomme, de spise stedse 
Copepoder. 
234. 11. Jui. I Dammen saas en svommende Hvarre-Unge (Pighvar). 
Enkelte lignende iagttoges de foleende Dage, de paavistes ogsaa ved Hjzlp 
at Tobisvaad paa Sandreylerne i ringere Antal sammen med Skrubbe- og 
Rodspeette-Unger. 
235. 24. Jul. TVobisvaad paa Revlerne gay nogle Hundrede Rodspeette- 
og Skrubbe-Unger fra iaar, desuden 5 Slethvarre-Unger fra iaar c. 2 Tom. 
lange. En af disse opklippedes, den indeholdt udelukkende Mysider, af 
hvilke der jo yrimler her paa Revlerne. 

Pighvarre med moden Rogn leveredes af Fiskehandlerne. 
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r, 236. 14. August. Tobisvaad. Et Treek paa Revlerne. 4 Pighvar2—2!/,“. 1 Slet-_ 


hvar 2°/,”. 11 Rodspetter 2—31/,“. 20 Skrubber 1—2”. Pelagisk en 
Pighvarre? °/, Tom. Disse Rodspxtter spise nu Idothea, Gammarider, 
Muslinge-Yngel og mindre Annelider, de have desuden meget Sand i Maven. 
Pighvarrerne spise Mysider i Masse og havde intet Sand i Mayen. 

237. 31. August. Enkelte Hvarre-Unger samt en lille endnu ubestemt 
Pleuronectide-Larye (Solea?) ses i Dammen i disse Dage sammen med Silde- 
og Brislinge-Unger, Steenstrupier, Thaumantias, Oceania, Ctenophor-Unger, 
Appendicularier, Sagitta, Peridinier etc. Saltholdigheden er serlig stor i 
disse Dage, og Sildefiskeriet begynder at gaa godt. 

238. 30. September til 6. Oktober. Smaamasket Snurrevaad ved Haynen 
paa Revlerne. 3 Trek. 51 Rodspetter fra iaar paa 21/,—5” samt 8 fra 
ifjor paa 61/,—9”“. En Del Skrubber af forskjellig Storrelse, de fra iaar 
ere mindre end Rodspzetterne fra iaar. 1 Pighvar paa 4°/,“. 3 Slethvar 
paa 3, 5 og 51/,”, den sidste havde en 2 Tommer lang Gobius i Mayen. 
De smaa Rodspetter mellem 8 og 5 Tommer haye nu unge Mactra og 
unge Cardium edule i Maven, tilhorende Aarets Yngel. 


Isingens Yngel fra dette Aar lever ikke paa de Steder, hvor de her 
omtalte Fladfiskes Yngel findes i disse Farvande, og er overhoyedet paa 
Grund af sin ringe Storrelse vanskelig at paavise i det forste halve Aar. 
(Se dog Undersogeise Nr. 159). 


Appendix IT. 


On 


Some zoological Characters 


applicable by the determination 


of 


Young (post-larval) Flat-fishes. — 


With two lithographic plates. 


For the study of the young fishes of the different species, our seas offer 
an advantage before many other seas with an abundance of species, viz. that 
it is easier to find out to which species a little young fish belongs, as we have 
not so many among which to choose. Nevertheless, the determination is often 
no easy matter at all; as far as the flat-fishes-are concerned, however, I think 
I haye succeeded. 

Apart from the Skager Rack and the deepest parts of the northmost Catte- 
gat we can in our little seas expect to find in greater numbers only young 
plaice (Pl. platessa), flounders (Plewr. flesus), common dabs (Plewr. limanda), tur- 
bots (Rhombus maximus), brills (R. levis), and the long rough dabs (Eippoglossoides 
platessoides); in the Cattegat we may also expect the young soles (Solea vulgaris 
& S. lutea), Arnoglossus laterna, Zeugopterus punctatus, Z. norvegicus, Z. megastoma, 
perhaps also young Plewronectes microcephalus, Plewr. cynoglossus, and Hippoglossus 
maximus. For the latter three, however, we may also there most likely seek im vain. 

Im greater numbers I have succeeded in finding only the young of plaice, 
Hlounders, common dabs, turbots, brills, and soles. 

When I speak of »young plaice, etc.«, I do not think of the larvee 
just developed from the eggs, which so easily may be got by hatching, but of 
the somewhat larger young fish which generally can be got only by catching 
them in open nature. Strange to tell, 1 have in open nature got but very few 
of the just hatched young fish, partly perhaps, because they are so very deli- 
cate that they are washed to pieces in the fishing-gear. 

As to the fry of the sole, I shall say here only that it is easily distin- 
euished from the fry of other flat-fishes, and simply refer the reader to Cunning- 
ham’s monograph: <A treatise on the common Sole, 1890. — There is but one 
species of the sole, Solea vulgaris, which is common in our seas, so as a rule 
there will be no reason to take into consideration the other species that occurs 
here. That the latter species, S. lutea, even when it is grown-up, is very like 
the young ones of the common sole, is.certain; among other things, however, 
its large scales are very characteristic. 

I shall also refer those readers who might wish to get a closer knowledge 
of the just hatched young plaice, flounder, and common dab to Cunningham’s 


and M’Intosh-Prince’s figures; to judge from my studies of these stages in the 
development of the fish they are pretty good (particularly the plaice and the flounder). 

One might think, if it is possible to know the young fishes of the various 
species when they have just come out of the egg, then it must be still easier 
to know them at the later stages of their lives, and this may be true also; but 
the fry changes so much that different features must be used to distinguish one 
species from the other at the different stages of their lives, as the earliest features 
disappear to give room for others. It is just as necessary, therefore, to know 
these other characteristic features in order to recognize the young ones at their 
later stages. — 

Considerable materials haye been collected of young plaice, flounders, and 
common dabs, but while the two former species have been gathered in all sizes 
following immediately after the pelagic stage, i. e. plaice which 7 ow" seas are 
c¢. 10™™ Jong, and flounders which are 8™™ and upwards, I do not know 
the young common dabs till they are 12—13™™ Jong, caught in November, conse- 
quently no short time after the spawning-period. 

The materials I have collected contain, on the whole, proportionally little 
only of the pelagic stages, caught in open nature, so that I must put off any 
closer account of these till more comprehensive materials have been col- 
lected. In the mean time I shall say here already, that while the pelagic stage 
of the plaice in our seas is generally ended with a length of c. 10—11™m, 
that of the flounder with c. 8™™, the pelagic stage of the common dab, though 
it belongs to a smaller species, does not seem to be at an end till the fish has 
reached a length of 12—15™™; at any rate I have found a little pelagic young 
flat-fish which by the number of its fin-rays, as well as by commencing pig- 
menting and the form of its mouth, must be determined as a common dab. 
It was about 13™™ Jong. The specimen was caught at Endelave in July 93. 
The wandering of the eye was not yet ended, and the specimen no doubt lived 
in the water, not on the bottom. The slight pigmenting, decidedly, suggested 
the same. — The common dab then seems in this respect to form a transition 
to the pole dab (Pl. cynoglossus), where we find a still larger pelagic stage, viz. 
over 14™m(M’Intosh). The bottom stages of both these fishes (the youngest fish), more- 
over, agree in living only on the deeper water never near the shore as the young 
plaice and flounders. 

The expression bottom stage, used of the young flat-fishes, means here the 
stage at which the fry has ceased its pelagic life, and lives on the bottom like the 
grown-up fish. The whole organisation of the young fish is changed at the same 
time, and true fin-rays are developed in the pectorals, the last of all the fins 
which get true fin-rays, at about the same time as the life on the bottom is com- 
mencing. — 

The flounder is found on the sands immediately on the shore, represented 
by specimens as small as 8™™ in length (plate II, fig. 12). The smallest are very 
longish, and may be said almost to be just passing into the pelagic stage. 
The fins, howeyer, are all present, the median ones evidently with at least 
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nearly their full number of rays. The pectorals, however, are so small that they 
can be discovered only in particularly good light. 

When 12—13™™ long (plate II, fig. 11), the form of its body and fins is 
already very like that of the grown-up flounder. — 

The plaice also is met with on the sands, 10—11™™ of length (the largest 
specimens at the pelagic stage are at least as long). It is very longish, much 
more so than flounders of the same length; by the large number of rays in the me- 
dian fins it is easily distinguished from the flounder. 

When 12—13™™ (plate I, fig. 10), it is still more longish (»sole-shaped») 
and the form ‘of its body, as well as the number of its rays, makes it very like 
common dabs of the same length. Yet it is easily distinguished from the latter 
by its small eyes (the diameter of the apple of the eye is only half the length of 
that in the ayerage-sized common dab), and by a different pigmenting. 

TI never met with quite young common dabs on shallow water or together with the 
try of plaice and flounder; indeed, 1 have got them only from one place (at Aire) 
on 15 fths. of water (plate II, fig. 9); a single common dab, 1—2 inches of length, 
I haye met with however on shallow water, though very rarely, among thousands 
of plaice. 

When the flownder has reached a length of c. 28™m™, the spines, which are so 
characteristic, appear at the base of the dorsal and anal fins. They are best seen 
when we bend the fins downwards, and look at the spines from the side through 
a magnifying lens. 

At first the spmes appear singly, and issue from the hind edge of the scales 
which are situated, one for each interspimous bone, along the base of the said fins. 
Before these spines are visible, it will generally be necessary to count the number 
of fin-rays, in order to distinguish flounders from plaice with certainty. The time 
when the young fish appear on the shores, and the frequently sinistral specimens 
among the flounders, moreoyer, afford holds for the determination. — The young 
plaice appear on the shore, it seems, a little earlier in the year than the young 
flounders, and are, particularly at a certain time, as a rule considerably larger. 
(See the tables.) 

When the common dab has reached c. 20™™ of length (perhaps even before 
that time), the lateral line becomes distinct, considerably curved over the pectoral, 
and it is impossible by closer examination to mistake the fish for any other 
nearly related species. 
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the determination of the young plaice, — 


Hounders, and common dabs at their ae stage, I shall here state the n 
ber of rays counted in the dorsal and anal fins of some of these fishes 


In order to give some guidance fo 
Danish Seas. 
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Of Plaice 11—53m™ long 


1 specimen had 80 rays in the dorsal fin. 
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specimen had 57 rays in the anal fin. 
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Of Flounders 833mm long 


1 specimen had 65 rays in the dorsal fin. 
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Of Common Dabs c. 14—46mm Jong 
1 specimen had 73 rays in the dorsal fin. 
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rays in the anal fin. 
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These numbers of rays are, as it will be seen, pretty well distinguished in 
plaice and flounders (particularly in the anal fin); on the other hand they are nearly 
always identical in common dabs and plaice. —The number of rays in the caudal 
fin will only now and then help us out of that difficulty, as the plaice has here 
18, 19, 20, 21, the flounder 16, 17, 18, and the common dab generally 18. There 
are, however, exceptions from this rule. 

It seems as if the full number of rays is formed immediately in the begin- 
ning of the bottom stage; I have made no countings, however, to see if not a few 
rays are added afterwards. But it cannot be denied that there is some difference in 
the number of rays in the dorsal as well as in the anal fin of the plaice in the northern 
Cattegat, compared to those in the southern at Grenaa and at the northern parts of the 
Great Belt. 

In 59 plaice, not over 19™™ in length, from Frederikshavn, the average 
number in the dorsal fin was 68, in the anal fin 53. Only one had 49 in the anal 
fin, all others higher numbers. Only one had 65 in the dorsal fin, all others 
higher numbers. 

In 15 plaice from Samso, 3 under 20™™, 12 over 20™™ in length, the 
average number in the dorsal fin was only 67, in the anal fin 49. 9 had 47 and 
48 in the anal fin, 1 had 49, the remainder more than 50. 4 had under 65 in 
the dorsal fin, 10 more than that. 

I shall not go further into these enumerations, which must be carried out 
on a greater scale at some future period in order to further elucidate this matter, 
which is, I suppose, connected with the occurrence of the various races of plaice, 
whose sizes I have mentioned in an earlier part of this report. —I should scarcely 
haye seen, on this oceasion, that my countings suggested the above stated facts, 
had not Georg Duncker in Kiel, written to me about his researches of the plaice in 
the Baltic Sea — for which I thank him, hoping soon to see some further infor- 
mation on the matter. 

The number of rays in the flownder does not show any difference in the 
yarious seas — though a great many have been counted — nor might this reason- 
ably be expected, as this fish does not, like the plaice, show any distinguishable 
decrease in its length in the more inshore waters. 

The fry of the two species of Plewronectes here mentioned can neyer, after 
the pelagic stage, be mistaken for that of our other species of Plewronectes: Pl. 
microcephalus and Pl. cynoglossus, the number of rays in the dorsal and anal fins of 
these being exceedingly great. In the former the dorsal fin has c. 92, in the 
latter as many as 111—117 rays. (See the figures, plate II, fig. 13, 14, as also the 
pictures of PI. cynoglossus in M’Intosh and Prince’s ereat work, plate XVIII, fig. 7—9). 
It might be thought, perhaps, that another of our flat-fishes, the long rough dab 
(Hippoglossoides platessoides), might rather be mistaken for a species of Pleuro- 
nectes, but it is most nearly related to the large-mouthed flat-fishes. (See however 
Malm’s mistake in his®» Fauna« p- 510, and his earlier paper on this subject). 

It seems as if the plaice is not the only flat-fish which occurs in local or 
eeoeraphical races (varieties), nor does the number of rays appear to be the only 
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varying race-character; for also the long rough dab (Hippoglossoides platessoides) 
seems to grow larger on the shores of Iceland and Greenland, and has there a 
greater number of rays in the median fins, than it has on our shores; it seems also 
as if the transition from the pelagic stage to the bottom stage occurs at a consider- 
ably greater length among the large races than among the small ones, to judge 
from the specimens lying before me from Norway and Greenland. One specimen 
from Greenland, 35™™ long, has thus, as yet, no real rays in the pectorals, while 
specimens from Norway, as long as 27,,™™ (see fig. 19, plate II), have got such; 
moreover they have adopted the more longish form which makes them more like 
the adult fish and more different from the peculiarly broad (rather tall) pelagic 
young ones with their particularly projecting stomach-region and the concave profile 
of their heads. (See plate I, fig. 18.) By the two last-mentioned characters, as 
also by the peculiar form of its mouth, the long rough dab distinguishes itself 
from the genus Plewronectes and approaches the large-mouthed flat-fishes, especially 
the species of Hippoglossus, to which this fish, evidently, is nearly related. The 
species of Hippoglossus and the long rough dab haye also that peculiarity in com- 
mon that the pelagic voung ones become large before they take the form of the 
grown-up fish and the bottom stage commences. Plate LH, fig. 20, represents 
the outlines of a Hippoglossus vulgaris, 32™™ long, from Christianssand (the spe- 
cimen mentioned by Collet in »Norges Fiske« and by Lilljeborg in »Syeriges och 
Norges Fiskar«), and plate H, fig 21, a 51™™ Jong Hippoglossus hippoglossoides 
from Greenland. Both are furnished with true rays in the median fins, but 
the specimen fig. 21 has scarcely as yet got the whole number, and it was 
rather badly preserved, so that the rays could not be counted. — The pectorals 
are quite larval in both, and both fish must be supposed to haye a long time 
to wait before the pelagic stage is over, particularly the Norwegian specimen, 
whose left eye has just commenced its wandering; for the rest the fish is syme- 
trical. The number of rays is, in its dorsal fin c. 104, in its anal fin 88, in 
its caudal fin 22, which agrees very well with the European halibut; the num- 
ber of rays in the anal fin, however, seems to be somewhat greater than that 
stated by Lilljeborg with: respect to this fish, and approaches yery much the 
number in Plewronectes cynoglossus, with whose number of rays in the median 
fins the number of rays in this young fish also agrees yery nearly. Yet there 
is no doubt that it must be classed among the large-mouthed flat-fishes: more- 
oyer it has a row of spines or spikes down the operculum, and a few scattered 
spines behind this row (suggested in plate IJ, fig. 20), a character which makes 
it more different from the Plewronectes-group and approaches it to the genus 
Rhombus, to which, we know, the Hippoglossus is not so very distantly related. 
Slight pigment-spots may be traced in the figure at the places indicated. 

In the Greenland form (plate Il, fig. 21) no spines could be discovered. 
On account of the smaller number of rays in its fins, ec. 70 in the anal fin 
and c. 19 in the caudal fin (the rays in the dorsal fins could not be counted 
with certainty owing to its being so badly preserved), I have considered it a 
specimen of a species of halibut living in Greenland, viz. Hippoglossus hippo- 
glossoides. It was slightly pigmented and had, particularly, large spots along 
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the interspmous bones. — But our common halibut grows as large as this be- 
fore it? passes into the bottom stage; nay, we might expect that it grew still 
larger, as the adult fish is so much larger than the Greenland species. — About 
this however, as far as I know, we have no information. 

The fry of turbot and brill has been gathered in considerable numbers, at 
their pelagic stage as well as at the following stage of their lives, when they live 
on_the bottom near the shores among the fry of plaice and flounder. 

Tt has always surprised me that 1 could so easily collect considerable ma- 
terials of the pelagic fry of turbot and brill, while the pelagic stages of the other 
species of flat-fishes are, proportionally, so difficult to catch. 

In the Scandinavian and Danish literature the fry of the genus Rhombus has 
long been known and partly described (that of the brill by Malm and Schiodte); 
therefore it cannot be accidental that it has also so frequently been gathered 
by me. ; 

This is either solely owing to its inclination to drift along with the current 
in the sw-:face of the water on warm, calm days, or perhaps the reason may be 
also to some extent thatthese fish are larger and less delicate at their pelagic stage than 
the other flat-fishes, and therefore not so easily overlooked in the fishing-gear. 

In this connection [ shall again mention that the fry of turbot and brill goes 
much farther into our sounds and the Belts than the young plaice which must 
be said to be missing on our Baltic shores and in the southern parts of the Belts. 
May not this be connected with a different way of living at their pelagic stage? 

However now this may be, I have gathered the fry of Rhombus in considerable 
numbers at their pelagic stage as well as at their later bottom stage. It is, as far as I 
know the literature, the first time that more considerable materials of both species have 
been gathered together, and as there has been and still is great uncertainty in the 
determination of these, as well as of the other young fishes of the Rhombus-group, I 
shall here describe their outer appearance at their various stages a little more closely. 

When the young turbot and brill at their pelagic stage are c. 15™™ long 
(somewhat smaller young ones, see plate I, fig. 3 & 7), all the fins are visible, but 
the pectorals have still embryonic fin rays. The wandering of the eye has com- 
menced, but the right eye is not yet on the frontal edge. — Both sides are highly 
pigmented (black), and on the dorsal fin are seen several (often 6) dark spots (or 
streaks) which spread over the body across the interspinous bones. On the anal fin 
are seen 4 spots like these. — The brill has a more longish body than the turbot, 
and the profile of the forehead is of a somewhat different form; in the brill the 
leneth of the snout is considerably larger than the diameter of the eye, but in the 
turbot itis nearly equal to it; both these characters are found also in the grown-up fish. 

The character which, without leaving any doubt, settles the question of turbot 
or brill, is, besides perhaps the number of rays in the median fins which already 
now is greater in the brill, the head of the turbot which is heavily armed with spines 
and, particularly over the left eye, has a sharp, projecting, angular spiny crest of 
bone besides rows of spines down the operculum, and several scattered spines on the 
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hindmost part of the operculum, 3—6 spines on the under side of the lower jaw, and 
two large groups of spines at the upper end of the clavicule. (M’Intosh’s »otocytic 
spines«). 

Of all these spines with which the turbot is thus accoutred, particularly on 
the left side of its head, there are but slight suggestions in the brill*); certainly, 
there are little spines at several of the same places where we find them in the 
turbot, but, partly, they are so smal that they scarcely protrude from the skin, 
partly the angular crest over the eye is quite missing as such, though a very incon- 
siderable row of spines may replace it. 


The whole spiny equipment is subject to some variation in both species; but 
the projecting crest over the left eye is so distinct that it may easily be seen with 
a weak magnifying lens, and it is always characteristic of the turbot; — it is to 
be found also over the right eye. 


In a turbot of 21™™ (plate I, fig.2), which had true rays in all its fins, and 
eyidently also the full or nearly the full number of rays, 62 in the dorsal fin and 
c. 47 in the anal fin, and which by its round form and short snout**) clearly 
proyed to be a turbot in transition between the pelagic stage and the bottom 
stage, there were still traces left of the strong crest over the left eye, spines on the 
shoulder and a few scattered ones on the operculum, but the whole spiny equip- 
ment as well as the crest was now fast disappearing. — The right eye was just 
situated on the frontal edge. — The right side of the fish had still traces left of 
the spines, but the pigmenting was very slight. — 


I have not got any brill at a stage exactly corresponding to this in size, but 
in a young one, c. 20™™ Jong (plate I, fig. 6) whose right side was only slightly 
pigmented, and whose right eye is situated on the frontal edge, the spiny equip- 
ment is quite disappeared with the exception of a few spines at the hind-edge of 
the operculum. This young brill had still embryonic fin rays in the pectorals. 


The pectoral gets its true rays last of all the fins; when they have appeared 
the pelagic stage is at an end, and the fish goes to live on the bottom. Before 1 
mention the bottom stage, however, I must make some observations on the pelagic 
young ones, which are smaller than the above-mentioned ¢. 15™™ long young tur- 
bots and brills. 


Already with a length of 7—8™m, the smallest young ones I have collected 
(plate I, fig, 4 & 8), the turbot has got the peculiar spiny equipment of its head, 
while I have seen no such thing in brills of the same length. On the frontal-edge 
of the brill, on the other hand, a peculiar soft hump appears, just before the 
foremost rays of the dorsal fin; it disappears later on during the wandering of the 
eye, and it seems as if the turbots never get anything quite corresponding to this. 


*) See also Schiodte’s picture of it. 


**) This is on the whole, an excellent mark to distinguish also between larger turbots 
and brills. — In young ones under 5™™, this difference is not so conspicuous. 
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It seems as it turbots, compared to brills of the same length, are somewhat 
jo advance in their development. When 7—8™™, for instance, the turbot has 
traces of true rays im all the median fins, and chorda is curved considerably up- 
ward in the tail; brills of this length have scarcely any but embryonic rays in 
all the fins (though the fins are all formed) and chorda is curved only a little 
upward. — The turbot is often more pigmented on the body than the brill. 

In young turbots of 10—11™™ (plate I, fig. 3 & 7), the spiny equipment 
of the head is fast developing while in brills of the same size we can discover 
only slight traces of it by means of the microscope. The turbots are always in 
advance of the brills in development, and more pigmented on the body. In all 
median fins true fin-rays are formed, though not in the full number; we may see 
however, whether we have before us a form with many rays (brill) or with but a 
few ones (turbot), as there are only wanting a smaller number at the ends of the 
median fins. Both species are at this stage very longish. 

This stage forms the transition to the above-mentioned (not represented) 
young ones of c. 15™™, which again by little and little enter into the following 
stage, the young fish of c. 20—22mm™ (plate I, fig. 2 & 6); nay, the transition is 
so even that we can scarcely speak of different stages. It is not till the fish from 
their pelagic life enter into the life on the bottom that we can indeed speak of 
a new stage: the bottom stage. 

At the bottom stage (plate I, fig. 1 & 5) all the spmy adornments of the head 
have disappeared, with the exception, perhaps, of a slight trace of the crest on 
‘the left side of the turbot, now situated between the eyes. Both eyes are situated 
on the left side, which is highly pigmented, while the right side is without any 
pigment. All fins appear to have their full number of rays, and the form of the 
fish is in the main like that of the grown-up one. — The pigmenting is to a cer- 
tain degree characteristic of either species, but it is a difficult thing to express 
the difference in words. When I say that the body of the turbot has often large 
pale spots, while other parts of the body and the fins are dark, and that it has 
often light spots on dark ground, while the colours of the brill are more dotted 
about, this is but in part an appropriate description. 

I have turbots, only 18™™ long, which are fully metamorphosed, while the 
above-mentioned turbot, which was not yet quite metamorphosed, was 22™m, 
Can this be owing to an individual variation, or do the animals become shorter 
by the metamorphose? Something like this seems to take place also in the brill 
and the plaice*). 


*) Also the transition of the plaice from the pelagic stage to the bottom stage is ac- 
companied by a thorough change in many of the organs of the flat-fishes. The 
skin of these fishes seems to change, also the muscles, Idare say. The whole bulk 
of the fish is smaller, and after the metamorphose it is thinner than it was before, 
particularly in the fins. ‘The specific gravity of the fish is evidently much higher. 
This will apply to the young ones of all the flat-fishes I have studied, 
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When the turbots and brills are ¢. 38™™ long, the scales and permanent 
spines appear. The spines of the turbot are transformed scales, and it is easy to 
follow their development; first large, oblong, true scales appear in the skin, later 
on these are transformed into spines. This transformation does not begin at the 
same size in all specimens; in turbots of a length of seyeral inches we may 
sometimes in the skin see many scales without any spine-formation, so that we 
would scarcely, without any further investigation, really believe that it is a tur- 
bot we have before us. The scales, however, are situated far from one another, 
as the spines afterwards, and do not form a real coat of scales as the case al- 
ways is in the brill. — May not Malm’s Rhombus hybridus be a turbot whose 
spine-formation somehow or other has been checked? — Cmp. also the other 
individuals mentioned in literature as supposed hybrids between turbots and brills. 

At the bottom stage of turbot and brill the number of rays in the dorsal 
and anal fins affords good characters in our seas; it seems however that the 
number of rays may be somewhat different in other seas. (Cmp. for instance: 
M’Intosh, 10. Annual Report. Fishery Board for Scotland.) 


Of Turbots*) from 8—240mm Of Brills from 11—182mm 
1 specimen had 70 rays in the dorsal fin. 53 specimens had 80 rays in the dorsal fin. 
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1 specimen had 51 rays in the anal fin. 4 specimens had 60 rays in the anal fin. 
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While counting the rays in the above specimens, only one specimen (a brill 
of ¢, 22mm) was found, which could not be determined by the number of rays 
only; it had 70 in the dorsal fin and 51 in the anal fin; otherwise a great (or 
small) number of rays in one fin is usually not followed by a great (or small) 
number in the other. 


*) Counted by Mr. Th, Mortensen as also those p. 128. 
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Both Rajfaele and M’Intosh have given pictures of various specimens of 
Rhombus. 1 can only say with certainty that the one represented in »11. Annual 
Report. Fishery Board for Scotland«, table XII, fig. 7, is a turbot; for the charac- 
teristic spimes of the head are here suggested, however slightly. 

Fig. 14, plate XIV, in »10. Report« is, 1 dare say, also a turbot. 

According to the number of rays (SO in the dorsal, 60 in the anal fin), one 
might decidedly think that Rafaele’s fig. 8, plate 4, was a brill, what he himself 
also supposes it to be; but the figure certainly is more like a turbot, both with 
regard to the form of body and fins, and with regard to the pigmenting. Of his 
two other figures I cannot say anything for certain neither, as they show nothing 
of the spiny equipment of the head; to judge from the length of the snout in all 
the figures, the fish represented, however, must be supposed to be brills. — Holt 
has in J. M. Biol. Assoc. (N. 8.) vol. II, pp. 401—404 given a closer description 
of a number of little young Rhombus, which in many ways, for instance in the 
spiny equipment of the head, agree with my young specimens of R. maximus, 
only his young ones want every trace of spines on the shoulder. He supposes, 
however, that they belong to R. maximus. Till the publishing of his further ac- 
counts I shall not enter into this question. — 

Ot Arnoglossus laterna 1 know no specimens in the true larval state, i. e. be- 
fore the pectorals have got true rays; the youngest specimen before me, from Hval- 
gerne, caught by G. O. Sars, is 23™m long and furnished with scales; the outlines 
of it are given plate LI, fig. 17, particularly in order to compare it to the young 
ones of the other species of flat-fishes. The specimen agrees in all principal rela- 
tions with the grown-up animals. — Of the genus Zengopterus | have before me 
a young specimen of Z. norvegicus, 13™™ long, caught by G. O. Sars at Flekkero 
in Norway; as yet it has no rays in the pectorals, nor has it any scales. In spite 
of its small size it resembles the adult fish (emp. plate II, fig. 16), in its whole 
form as well as in the peculiar position of the eyes, and in the character that the 
two median fins are turned round on the right side of the tail; by this means if 
by nothing else, it is easy to determine both its genus and its species. 

Of Zeugopterus punctatus I have also before me a pretty little specimen, 13™™ 
long, taken in August at Bodo by G. O. Sars (plate LI, fig. 15‘. The form of the 
fish agrees in all principal relations with that of the grown-up animal, but the pee- 
torals have yet only traces of true rays. The distribution of the colours is peculiar 
however, the left side of the animal being dotted with roundish, dark spots of 
about the same size, evenly distributed over the whole fish, both on head, body, 
and fins; among these dark spots there are pointed, soft warts like those which 
are found on the somewhat older animals. 

The fins being turned rund on the right side of the tail, the position of the 
ventral fin, the far projecting dorsal fin, etc. do not leave the slightest doubt that 
this fish is a young Zeugopterus punctatus; it cannot be Z. norvegicus, nor Z. mega- 
stoma whose young ones are quite unknown to me; its fin-equipment at the tail 
must make its young ones easily distinguishable from the two other species of 
Zeugopterus, and no more species, we know, are living on the shores of Norway. 
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T have thought that these outlines of our rarer young flat-fishes as also of the 
Greenland halibut will not be without some interest to those naturalists who at some 
later period might try to look for the still missing stages, as they will facilitate 
the determination of the species that might be found; and I seize the opportunity 
to thank Professor Chr. Liitken in Copenhagen and Professor R. Collett in Christiania 
for having so readily placed the collections of their museums at my disposal on 
this occasion. 

I have in the shallow, sandy, Danish seas been able only to find young ones 
of plaice, flounder, common dab, sole, turbot, and brill, and must suppose therefore 
that the fry of the other species which are common in ow seas as grown-up fish, 
must live on more or less deep water; these missing species have also, although 
in but small numbers, been taken in the deep Norwegian and Greenland 
fjords; viz.: 

Hippoglossus vulgaris at Norway. 

Hippoglossus hippoglossoides at Greenland. 
Hippoglossoides platessoides at Norway and Greenland. 
Pleuronectes cynoglossus & Pl. microcephalus at Norway. 

That the little rare species of Zeugopterus, as also Arnoglossus, have been 
taken only in small specimens on the shores of Norway, is perhaps rather owing 
to the indefatigable activity of Prof. G. O. Sarvs with the dredge there, than to 
their absence from the Cattegat properly so called. 


Note: The numbers I & IL of the plates haye by a mistake sometimes been inter- 
changed. 
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Explanation of the Plates I & II. 


I fit oa: 
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Il, fig. 


On 
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Rhombus maximus. 


Rhombus levis. 


Pleuronectes limanda. 
Plenvonectes platessa. 


Pleuronectes flesus. 
Pleuronectes microcephatus. 
Pleuronectes cynoglossus. 
Zeugopterus punctatus. 
Zeugopterus norvegicus. 
Arnoglossus laterna. 
Hippoglossoides platessoides. 


Mippoglossus vulgaris. 


Bottom stage. No spines on the 
head. 

Transition from the pelagic stage 
to the bottom stage; distinct tra- 
ces of spines on the operculum, 
a crest between the eyes, and 
spines on the shoulders. 

Pelagic stage with a heavy spiny 
equipment. Embryonic fin-rays 
in the pectorals. 

Pelagic stage. Smallerthan the prece- 
ding one. Heavy spiny equipment. 

Bottom stage. No spines at all. 

Pelagic stage. Spines on the 
operculum. Hmbryonic fin-rays 
in the pectorals. 

Pelagic stage. Smaller than the 
preceding one. pines on the 


operculum. 
Pelagic — stage. No spines at 
all. 


Bottom stage.  Pectorals exceed- 
ingly small. 

Bottom stage. Pectorals exceed- 
ingly small. 

Bottom stage*). 

Younger bottom stage. 

Bottom stage. (Norway.) 

Bottom stage. (Norway.) 

Bottom stage. (Norway.) 

Bottom. stage. (Norway.) 

Bottom stage. (Norway.) 

Pelagic stage. (Norway.) 

Bottom stage. (Norway.) 

Pelagic stage. (Norway.) 


HMippoglossus hippoglossoides. Pelagic stage. (Greenland.) 


(The pictures are all drawn by means of camera lucida). 


Note: Was true fin-rays in the pectorals, but these are not indicated in the figure. 
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The yearly Value of our Flat-fish fisheries. 
With a Chart. 


»The Value of the Flat-fish fisheries in the Danish Seas, 1891, graphically 
represented«, which is attached to this report, is based on the official stati- 
stics, and is intended to give a passably correct idea of the places in the seas 
where the fish are caught, by means of red dots on the chart, a dot for each 1000 
Kroners. The statistics does not give such special information of the exact spots 
where the fish are caught, as the chart, but the dots are distributed to the best 
of my knowledge within the limits indicated by the statistics; moreover, I have tried 
to supplement my own knowledge, acquired through several years of intimate 
acquaintance with the fishery, with the experience of well-informed men, among 
whom particularly Lieutenant Hansen has been of great help to me. 

When I have chosen the year 1891, the reason is that we have statistics for 
this year of the Danish fishery in the German Sea and the Skager Rack as well 
as within the Skaw; moreover the said year, for aught I know, may very well be 
looked upon as an average year, so that the general impression it gives will apply 
also to other years. We see immediately how much more important the fishery 
is in the Cattegat and the Skager Rack (as far as Hanstholmen) than in the other 
seas the German Sea and the smaller waters, the latter, evidently, because there 
are not very many flat-fishes, the German Sea because the Danes only fish very 
little there. The Limfjord is the richest of our inshore waters, giving 200,000 
Kroners a year. While the German Sea, from Esbjerg as far as Hanstholm, yields 
an income of a little more than 100,000 Kroners*), and the smaller seas at Funen 
and Sealand nearly 150,000 Kroners, the Cattegat has over 700,000 Kroners, and 
the Skager Rack more than 300,000 Kroners (The Skaw being included in the Catte- 
gat). All this counted together gives consequently an income of nearly 11/, million 

*) The statistics of this sea does not include th: months of January & February 

1891; but the profit on flat-fishes in that time is so small that it can scarcely haye 

any g eater influence on the matters here represented. 
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Kroners from the flat-fish fisheries, and it is the plaice which here gives by far the 
greater part of this sum. In the Cattegat soles, turbots, and brills are of some (not 
very considerable) importance, and in the little fjords of Sealand and Funen the 
flounder gives a slight profit. — 

Though the Cattegat, properly so called, and the Skager Rack are thus the 
principal fishing-grounds where our sea-going cutters fish with their plaice-seines, 
it must astonish to see the comparatively great value of the Limfjord fishery. It 
has been necessary here to make the dots small to get room for them. On the 
other hand it is remarkable to see how little the Issefjord gives, particularly when 
we learn that the small quantity caught there chiefly consists in flownders and soles, 
not in plaice as in the Limfjord. Before the breaking through of the Limfjord 
towards the west Gn 1825) there was, on the other hand, to judge from old ac- 
counts, only a very insignificant plaice fishery here; all the young plaice in this 
fjerd seem to immigrate yearly from the German Sea. (Cmp. dite.) 

The Baltic Sea from Copenhagen to Gjedser and the southern shores of the 
isle of Lolland are very deficient in marketable plaice, which agrees very well with 
‘the fact that the plaice is here very small and, as a rule, scarcely able to propagate. 

When the seas around Samso are apparently even mor deficient in plaice than 
the Great Belt, the reason evidently is that so few fishermen fish here, owing to the 
isolated situation of this island and the unsatisfactory means of communication. 

The fishery south of a line Grenaa—WNullen is carried on principally as 
shore fishery with gill-nets, north of this line particularly with plaice-seines as 
deep-sea fishery with large boats. 

In the Limfjord the fishery is a shore fishery, consequently with small boats 
but chiefly with plaice-seime. 
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Appendix IV. 


On the labelling of living Plaice. 


Through not a few years I have tried to label living plaice, in order to place 
them in our seas again, and thus, with the assistance of the fishermen who atter- 
wards catch them, to obtain information of the places where they are fished, and 
of the size which the labelled fish have reached in the mean time. 

The first experiments showed, in spite of the deficient labelling, that a con- 
siderable number of fish placed in the sea are caught again, often nearly ¥/, in . 
the course of a fishing-season, and that we, therefore, by improving the labelling, 
might hope in this way to obtain reliable information of the migrations and 
growth of the plaice; nor have I been disappointed in this hope. — 

Without here entering into the details of the labelling, I shall mention that 
the main points in these experiments are to label the fish 1) in such a way that 
it does not hurt them, 2) so well that the labels do not drop off, 3) in such a 
conspicuous way that the fishermen see the labels, and 4) we must make the 
fishermen interested in the matter so that they send in the fish they have caught. 

The first labels I used would not last very long (2—3 months); afterwards L 
have used some (two buttons of bone with a No. burnt into them, kept firmly in 
their position by a silver thread right through the fish between the interspimous 
bones of the dorsal fin) which last longer — about a year or more. While the 
former labels, as a rule, only gave information as to 1) how many of the labelled 
fish there were caught again, and 2) where these had gone in the mean time, the 
latter also give information as to the growth of the fish. These latter labels have 
since almost exclusively been used in the Limfjord. — In the following list I have 
given the results of such a labelling of c. 1000 plaice in the months of March & 
April 1898. It will be seen that in all 51 were caught and sent in to the fishery 
officers and to Mr. Tachou. By far the greater number of these fish were delivered 
up at Thisted Bredning, where Mr. Tachow has understood how to make the 
fishermen interested in this matter; the latter fact is evidently the main reason 
why so many labels have come in from Thisted. — It will be seen also that the 
fish grow very fast in the Limfjord (cmp. ante), so that for instance a plaice 
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(No 83), which was labelled and placed in the sea on the 30th of March when 
it had a length of 81/, inches, in October the same year measured 131/, inches. 
All the fish that have been caught again have grown somewhat larger, as far as 
we know. 

That only the above-mentioned 51 labels have been sent in, is owing to two 
reasons: 1) that the fishermen do not take any imterest in the matter, so that 
they will not send in the labelled fish; 2) that the labels, most likely in the win- 
ter 1894, have dropped off, i. e. they have positively grown out of the plaice, the 


silver thread making its way along the interspimous bones and afterwards along 
the finvays. I have seen several fish with a distinct scar after a labelling. 

I have not fully succeeded, therefore, in finding a sufficiently durable label, 
but the results, nevertheless, seem to me to be of considerable interest. I shall 
eive them therefore in the following list. In the last column it is generally stated 
by whom the fish haye been measured; personally I have had the oportunity of 
seeing them in a dried state only. 


Labelled Plaice in the Limfjord. 1893. 


= Where placed | 1893. : teen eee | 1893: Foy SaeapeR 

No. | Teeter cea. oars Length. Where caught. Hannes Length. | Measured by. 
| i 
336. | North of Fuur. | 9. April. | 91/, inch. Sallingsund ? 19. May. | 9°/, inch. Tranum. 
Gag, | “Seere Dyb as far /77. April.| 7, — | South of Mors. | May. 
681. — -- 9/, — — _— 
696. | 9 — 
ie 6 Dyb as f | 17 | | Teebring | May | | Sent i 
673. |\ Aggere Dyb as far|\ Go May dN zebring and mail Sent in 
: | as Vilsund. | April. | | Dragstrup Cove. | J | 7 | 14. Jan. 1894. 
une. 
612. i 
132. | Thisted Bredning. |30.March.| 9!/, — | Thisted Bredning. |10. June. |111/, — Tachou. 
1 

152. — joo 9 — — 18. June. |111/, — ~- 

7A. = — 9S — = — 

oey ar | 3) 
690. poy bes ae 17. April. | 8 — Vilsund. | — 10°/, — Unknown. 
184. | Thisted Bredning. |30. March.| 9 — | Thisted Bredning. | 24. June. |11*/, — Tachou. 
2 Nave ‘ 6 : Boelore in Kaas mia 
569. North of Fuur. | 9. April. | 8°/, — 8 eae — 1. = Tranum. 
594. | Louns Bredning. | 10. April. | 9 — | Louns Bredning. | 26. June. |11°/, — — 
274, | Risgaard Bredning.| 9. April. |8'/, — |Risgaard Bredning.| 3. July. |11°/, — _ 
| 
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No. eS oy at ci / Length. Where caught. BANA: Length. | Measured by. 
7g0. |. Visby Bredaing’ | 17, Apel. |94/janeli Vilsund. 3. July. |124/, inhe| — ‘Tachou. 
349. North of Fuur. | 9. April. | 9°/, — Livo Bredning. | 4. July. " 
105. | Thisted Bredning. |30. March.| 8%/, — | Thisted Bredning. | 6. July. |11'/, — Tachou. 
95. | - = 10'/, — ? = 

99. = — | 6°/, — | Thisted Bredning. = 
890. Sallingsund. 25. April. | 84/, — == 
642. ee erereen (. April. | 9*/, — Vilsund. 6. July. |12 — Tachou. 
| ee | Se) aloe a oa — ju--| = 
S86. Sallingsund. 25. April.| 8'/, — see ee oa 

91. Thisted Bredning. |30. March.) 9'/, — ] Thisted Bredning. | 9. July. |121/, — Tachou. 
354. North of Fuur. | 9. April.| 9 — Sallingsund. 12. July. 
484. -- let oe Caught? 
208. | Risgaard Bredning. = 8'/,, — Kaas Bredning. 
902. Thisted Bredning. | 25. April.) 91/, — | Thisted Bredning. | 12. July. |12 = — Tachou. 
102. — 130. March.| 8'/, — — 13. July. |10*/, — — 
i | _— — 8, — Visby Bredning. | 14. July. 

8. — — 9'/, — | Thisted Bredning. | 15. July. |124, — Tranumn. 

By — i = | 8 - — = 114, — — 

| 

10. — anes | 9%/, -— — — 121), — — 
378. | North of Fuur. | 9 April. | 9'/, — ey Corie 16, July. 12 — a 
865 Sallingsund, | 26. April.| 75/, — Veno Bay. 28. July. 
339. | North of Fuur. | 9. April. | + Kaas Bredning. July. 
181. | Thisted Bredning. |30. Mareh | s/o Vilsund. 8. Aug. 12 — Tranum. 
N08. = | 25. April, & — — = 1k — — 
533.  Louns Bredning. 10. Agel 8 oe Louns Bredning, | 10. Aug. |15 — Spillerberg. 


an E B 89 
Where placed .| 1803. Length. Where caught. HGH Length. | Measured by. 
in the sea. | Date. | ; Date. 
Thisted Bredning. |30.March.| 9°/, inch.| Thisted Bredning. 14. Aug. |14 inch. Tranum. 
North of Fuur. | 9. April. lig tafe Veno Bay. 17. Aug.| 8/7, — = 
LS ieee 17. April | 9 — | Thisted Bredning. | 19. Aug. |12  — = 
s pee IO eat Osa es 115. Sptbr.|12"/, — Tachou. 
: : ¢ lq North of Thisted | ‘ 
& P : ; Git 2 : i tals 
-| Thisted Bredning. |30. March.) 9*/, aCe |2. Octbr. |13 
| | 
— — 10 a — | 4. Octbr. |12 — — 
{ | | 
= o= 8'/, — | Thisted Brednine. | October. |13'/, — 
| | 
— = J7/, — | Hast of Vilsund. |1. Novbr.|14°/, —? Tachou. 
| tal 
_ Liyo Bredning’ foal Gy) ares ca Between Fuur eee The fishermen 
Raynedyh. Ze BDH fs and Liv. ONIN state 14'/, inch. 
= | Al ya P "5 
Wilsund. 17. April.) 9 — | Thisted Bredning. 1. Decbr.|13"/, Foe eal: 
| | 
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Rodspetter. (Pleuronectes platessa) 
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Tabel III. 


Rodspztter. (Pleuronectes platessa) 
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Tabel IV. 


Rodspzetter. (Pleuronectes platessa). 


Aalbeek. 
8, Juli 1893. 


Reiehov og smaamasket Vaad. 
(Prawn-cateher and seine with small meshes). 


Fra Stranden ud til 8 Fayne. 
(from shore to 8 fathoms), 
Sammendrag af de folgende 5 Colonner. 
(The 5 sequent columns together). 


Hauch. 


Ajilbek. 
8.7 oli 1893, 
Reiehoy. 
(E rawn- 
ca) cher). 
‘T Si randen,| 
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Aalbeek. 
8, Juli 1893. 


Smaamasket Landdragningsvaad. 
(Ground seine with small meshes). 


Udfor Aalbeek. 
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Smaamasket Snurrevaad. 
(Seine with small meshes). 
2'/, Fayn. 
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O.N. 0. 
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“Tabel V. 


Rodspetter. (Pleuronectes platessa). = 4 


Struer. 


Slutningen af 
Januar 1892. 


Kjobt. 
(Purchased). 
Petersen 


Siruer. 
12. Februar 1892. 


Venobugt, Venosund. 


10. December 1892. 


Vildsund. 
3, December 1892. 


Venobugt, Vengsund. 
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Tabel VI. 4 


Rodspeetter. (Pleuronectes platessa), : : 


Frederikshayn. Leso Rende, S. O. for Holm [N.Y for Pere 5 A. is : : a a : | Midt [Qstfor! 4 o ;, eal “9 
Facies Macat * x ‘or, Holmene: 4 Udfor pee og es Nord for Hirtsholmene. Kattegat fra Leso Rende tilSkagen. Indlobet til Mariagerfjord. Hadsund. | Limfjorden ved Hals.} Den jyske Kyst fra Mariager til Hols. | yng Agi) Hirts- Ra ae ioe BEUBNES Nordlige Kattegat og Aalborgbugten. Aalbok, Skagen. 
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7. April 1893. ren,Nexe, 29. Maj 1898. 29. Mai 1893. 
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Dan. (Gill nets). Garn 0g |(Seines w. small and|, Vaad. _| (Seines 
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(Spawning over). and SUN faa)) 
seine). | Hauch. 24, Fy, | The 3f 
Hauch. 
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Rodspztter. (Pleuronectes platessa), Bornholm. _ 


Tabel VII. 


2. Mai 1898. 
am Smaamasket Snurrevaad, 


11 Fayne. 


11 qmi. syd for 1qmls.V] 
Meens Klint. for Meens 


7, August 1893, 


Smaam. og storm. Vaad. Vaad. 
ineb.) | (Seine with small meshes). } (Seines w. small and w. Ig.m.)| (Seine ye 
s. m, 


Sandblandet 
‘Sik 


19 qml. syyest for Moens Klint. 18 qml. syd for Moens Klint. 


Smaamasket Snurrevaad. 
(Seine with small meshes), 


Smaamasket- og stormasket Vaad. 
(Seines w. small and w. large meshes.) 


T et Trek 694 Stk. (Ono haul 594 fish). 


(9'/, fathom, sand). 10 Fayne bront Sand. (brown sand). 


14qml.S.0,for] 6 qml. syd for [RIN 


Moens Klint 
9, Augast 1893, 
Smaam. Vaad. 


(Seine w. s: m.) 


20 Fy. 


fint, brunt Sand. 


(Seine w. s. m.) 
9Y/, Fy. fint Sand. }10¥, Fv.) w. s,m) 


9qml.N.] 11 qin. N. 
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Ui. Aug. ens 
9, August 1893. 1893, Klint: 
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Smaam. Vaad. | yaaq, | Smaam. 
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Smaamasket- og stormasket Vaad. 
(Seinos with small and with large meshes), 


Sammendrag af de 8 foregaaende Colonner. 
(The 8 foregoing columns together). 
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Tabel VIII. z | 7 


Rodspztter. (Pleuronectes platessa). Bornholm. 
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(Spawning over).| and : m. Colonner, den. 
seine), | Hauch. 24. By, | (The 8 foregoing columns together), | (Near 
auebs auch, Hauch, Hauch. aharel 
Hansen. Hansen. Hansen. Hansen. Hansen. {fansen 99 
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Tabel IX. 


Rodspezetter. (Pleuronectes platessa) Island. (Iceland). 
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Tabel X. 
Skrubben. (Plewronectes jflesus). 


Nordlige Kattegat. |Sydlige ; Store Belt. Store Belt. Nordlige Kattegat (Bangsbostrand). Mellemste og] Nordlise Kattegat. Bornk: : 1 
(Maringerijord, Lim | Katto. ellemste Kattegat. or 1g! gat (Bang ) sydlige ig er ornholm. Qstersoen (Kjoge, Radsand). iktowaltallvay, 
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Tabel XI. 


Isingen. (Pleuronectes limanda). 


Udfor Mariagerfjord. Sydyestlige Kattegat. Skagen. Aalborgbugt. Mellem belo og Endelaye. Nord for Anholt. ee ie oot Bornholm. @stersoen (Kjogo, Rodsand). Qstersoen (Kjoge, Rodsand). 
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Swttegarn. Smaam.Vaad og Garn. Smaamasket Snurreyaad. Smaam. Vaad. Smaamasket Snurreyaad. Smaamasket Snurrevaad. pay ea (de fe Sa Vaad. Smaamasket Vaad. Smaamasket Vaad. 
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Tabel XII. 


Redtungen. (Pl. microcephatus). 


Kattegat 


Kattegat. Kattegat Kattegat | 9. for 
Dye nordl. (8 | N.O. for Hirts- | Trindelen | Skagens 
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Tabel XII. 


Rodtungen. (Pl. microcephalus). 
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Tabel XIII. 
Skerisingen. (PI. cynoglossus). 


Kattegat Kattegat Kattegat |Kattegat 3-4qml. 


dybe nordl. og gstl.Del | Trindelens | Y. for Skagens| @. for Skagen. _ 


Fyrskib. Fyrskib. 
21.—22. April 1893, 
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Skerisingen, (Pl. cynogtossus). 
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Tabel XIV. 


Haaisingen. (Drepanopsetta platessoides). 
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™” Tabel XV. 


Pighvarre. (Rhombus maximus.) 
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